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SOLUTIONS TO THE EHObGT EDUCATION PROBLEM: 
Th. national Energy Plan .t.ta. tb. U.S. and th. world .r. .t th. 
wrly .us. of an .nergy tranaition. Thl. tradition .prlng. fro. th. 
n-d to .djust to .crclty * high.r prlc. (1) Onl— 0 . 8 . ^ 
a tlmly *ju.t~nt b.for. world oil v.ry .crc. «d w^y «p«.iv. 

ln th * 198 °'* the "ono^c ..curlty and th. Africa w.y of llf. 

wlU b. gr«v.ly endangered. (1) 

Bn.rgy consuption and production data for 1978 «r. .v.ilabl. .* they 
Indict, .am* chang.. In th. U.S. .nergy consumption pattam.. Ov.r.ll 
do—tic ««gy con.umption incr.*.* fro. 76.6 QBtu In 1977 to 78.0 QBtu 
In 1978. Thl. reflect, an lncreaa. of 1.9X ov.r 1977. 

Th. dl.trlbutlon of thl. con.«ptlon ha. cogged. i„ 1977. r-ld.ntl.1 
conau^tlon accounted for 37. IX of th. tod U.S. «.rgy con.«ptlon. In 
1978. thl. figure mere* to 37.62. Th. transportation ..ctor - .uMd 
If .har. of th-. total, fro* 26. 2X In 1977 to 26.41 In 1978. How.v.r. 
th. lnduatrlal sector', percentage of th. total d.cre-a* fro. 36.7 In 
1977 to 36.1 In 1973. 

Whan .»»inlng the total energy consumption flgur. by fuel, it cn be 
not* that p.trol.u» coneumption .. . p.rc«itag. of th. total. Is down 
.IX fro. 1977. natur.l gas Is down by .4X snd coal 1. down by .4X (affected 
by 5X decline In production due to coal miner.' strike.) 

On the other hand, hydropow.r and nuclear male, up . larger percentage 
of th. tod conaiacption figure for 1978 th™ they did in 1977 (up .7 «nd 
• 3 r-p.ctiv.ly). This i. . reault of incraaaed l.w.1. of production ,in 
both.ra... Petroleum l^,ort. deer—* for. 18.8 QBtu to 17.4 QBtu in 1978. (2) 
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The prMidmt wku it clear that th« rapid us* of non-reneveble 
•nargy eourcea i. not a short tar. criai. but a Ions tar. aituation that 
require* treatnent of th* cauee. Th* long tar. (1000 year.) aolution will 
no doubt ba electricity fro. aolar or *o*e othar energy aourc*. The 
interna aolution while th. oil barral runa dry raquiree . nodif ication by 
tha claeeroe* taachar to eft. ft tha changaa that will raault in a change 
of our currant lifa atyla and a new energy use ethic. The old quick 
fix aolution of add a nodule or a three week unit on energy has not bean 
effective in creating the changaa in life .tyle restricted energy sources 
will create. It is now the responsibility of the teacher to sgsln take a 
leadership role in helping the achool becoaw « n energy laboratory to nodal 
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th. Mt aff.ctiw. «n.rgy Mwing b.hawior. 

Th. t^ch«r. ar. f. c «l with .ar.r.1 prob l« r . U tiw. to th. rang, 
of informtioo .vlikfci. and th. po..ibl. action. tM ch«. «y tak .. In 
coo. Idling informtioo raaourc th. t..ch.r nu«t or.rcon. th. cr.dUHJ»fr 
,«P ^lopl by th. ...rgy produc.r. pat tr.atn*nt of th. g.nnr.1 pabiic. 
Th. th.- -Jor .cure of Inf oration r.lntiw. to ««gy u.., production 
«d diatributioo «. th. iow.rn-nt, oil c< M p«l u and .l.ctric co^ni-. 
It i. cW thot hf conflicting data fro. th— ^ch will roquir. 
th. tucto, to b. f l«cibi. m tlvlng ^,. olut . Co -Dd 

production action.. Th. tuch„ «u.t h.lp childrun .aplor. . *a.t array 
of r^ourc^. curr-nt «m.«1««, hi.toric.1 .cure-, gor.rn-nt publication, 
and forcoot data to ld.ntify r.liabl. infomation. Th. «ou«t of infor- 
•tlon la vnt hut lta .pacific r.l«v MC « la li»it«d. 

Th. .acond problm 1. th. utibli.^ nf „ hm u , 

■ L1 *™« lt of th. school «■ on anargy 

laboratory. Borrowing fro. th. pn.t .ucc... in world V.r 11 whar. th. 
.chool bwm . focu. for co-unity affort. to —t criticl .hortag. „-d- 
It i. cl«r that th. .chool i. n^d again. Th. -tabliah«*nt of an 
•ffacti*. «.rgy laboratory r«,uir« th. full partlciaatia. of .11 partic- 
ipant, in th. .chool. Thi. i. accc»pliah.d by th. following flow chart. 
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1. A MM wida .t^rtag CO-itf. COnftOaad of atudant.v ta**ara, <«•- 

eatetarln aortera, 4 Adnini.tr.tor.. 
t. Im • Praljartan*, teart, A^iit CTU) of aach buildiat conduct* 

coaalatant with tha 0.0.1. regulation, for P.l.A. 'a. 
3. Uantlty Qaick Fix aatgaatlona toimfrciHeh conalttaa -ttT ht. 
A bralaatoralag aaaalaa can accoapllc'. this. If you f aal thar. U not 
woaa* background in tha conalttaa, cooaldar fraa circular, awailabla 
tram tha local alactric and ga. otlUtaaa. tha D.O.E. natariala «yall- 
ahla fro. tha Aaaoclatad Oniwnraitiaa at Oak lidga, Taanaaaaa or tha 
tetioa.1 Sclaaca Taachara Aaaoclation. A varlaty of fllaa ara awall- 
abla that provlda aany Quick Fix ldaaa. 
*. tewa tha e«itt- taka cterg. and d^olop an inpla^ntatlon plan of 
tha Quick Fix auggaationa. Maka aura a balanca axlata batwaan auggaa- 
tiona that coat mom, at. rapair brokan window * In. tall waathar .trip- 
plat on door, with no coat Ida.. Ilka «king aura ratum air waata ara 
not blockad and thamoatat. ara not obatructad. 
3. teal .upport by tha aajor .chool adndniatr.tior 1. critical at thi. point. 
Tha school ad.lnlatr.tor nuat balp tuppl^t tha auttaatad changa. 
•nd draw attantion to tha contribution, of tha coaadttaa. Poaitiva ra- 
wwda to th. .tudant body for complying with th. n«w lif. ,tyl. «„, t 
ba built Into tha ayatan. 

«. Continuou. .upport «. t axi.t .long vlth r.ndo. «pba.i. of th. aonrgy 
actlrltlaa. 
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Tha school out lavolva all ch« cooatltuaata to truly aarra mm a.. 
l««dor la aaargy raaourco cooaarvatloa. Thla workahop la daalgaad to 
•••lat achool adafelatratora la Idaatlfylnt inatructloual atrataglaa 
that am aa.ur. tha curricula, raf lacta tha chant*, la mnmrmj raaourcaa 
and lnforaatioa about aaargy audita and tha afforta aralUbla to aaalat 
•ehool. 1« quick fi* aoargy couaarYatiou muutu and aacurlnt fund, 
for onargj and coaaarratloa aaaauraa. 
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FOREWORD 

The Tew Bmgf BdmtHm Frmmml is designed to 
assist teachers, administrators, and other school per* 
sonnd in the process of infusing energy education 
concepts into the public school curriculum. The 
ftemmmk focuaea on the baak concern* and needs of 
people as related to energy and suggests ways in 
which energy conservation can become a meaningful 
part of all disciplines in elementary and secondary 
schools. 



We hope that the Fr*mm*$rk will be a useful tool in 
helping young people become more aware of the 
critical decisions which we all face in meeting the 
present and future energy needs of our state and na- 
tion. The future of our society will depend in large 
measure on the thoughtfulness and wisdom of these 
decisions. 



M.L. Brockette 
Commissioner of Education 
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RATIONALE 

The State of Texas assumes a position of national 
leadership in agricultural and industrial develop- 
meat. Its bounty of natural resources and variety of 
terrain and climate attract people from throughout 
the world. Tens 1 population is mote than double 
that of the last decade. Texas citizens, like those 
across the nation, are enjoying the benefits of rapid 
t e c h nol ogical deve l opment; life is becoming mote 
comfortable, safe, and rewarding. These are very 
positive de velo p ments in which the people of Texas 
can take justifiable pride. Hard work and creative 
thinking, indeed, produce the "good life" in our 
itate. Unfortunately, these same fetors of rapid 
population growth and technological developments 
result in greater and greater demands on our state 
and national supply of energy. We are consuming 
energy foster than the supply is being replenished. 
The shortage is bec om in g more critical, and society 
depends on current and future decisions we make 
regarding our use of energy resources. Energy con- 
servation is a most critical world, national, state, 
community, and personal priority. 

Few people take issue with the fact that conservation 
of energy is essential. What is planned, developed, 
tnd accomplished in the area of energy conservation 
is the collective result of the individual efforts of 
Texas people. One person cannot even address a 
problem of this magnitude, let alone work out a solu- 
tion. Each person can only react to the problem as it 
affects his or her personal life. There are certain 
bask concerns of people which relate directly to the 
quality of life they can expect to have. When people 
realise that the future availability of energy directly 
•fleets their personal health, ability to work, and 
•baity to enjoy the fruits of their labor, they begin to 
take action. 



This framework for energy education in Texas 
schools is designed to address the problem of energy 
consumption from the standpoint of each individual 
*nd to suggest the effect which wise use of energy 
can have on the quality of life. The basic concerns of 
«11 people include personal health and well-being, 
career choice and development, consumer activity, 
enjoyment of leisure time, and a satisfying role in 
society. This framework demonstrates how each per- 
son's use of energy directly affects these bask con- 
cerns. For example, a diminished supply of energy 
directly impacts the consumer. The price of gasoline 
continues to rise, thereby causing each person to 
spend a greater proportion of personal income on 
fuel. It also causes local shortages which restrict 
travel, spoil vacation plans, and even affect employ- 
ment and home location. There are steps which each 
person can take to moderate the use of gasoline and 
therefore avoid family budget problems and in- 
conveniences which a critical shortage would pro- 
duce. This framework systematically addresses in- 
dividual problems and focuses on the questions: 
"How can energy conservation affect me, and how 
will alternative energy resources affect me in the 
future?" 

An effort is made to relate the basic concerns of peo- 
ple to experiences which they have as elementary 
school students, middle school students, and young 
adults in the high school. People of all ages have con- 
cerns related to personal health and well-being, 
career choice or development, recreation, money 
suppiy, and social interaction. The framework 
directs attention to these concerns and to the rela- 
tionship of individual use of energy. The concepts, 
applications, and values are outlined in a K-Grade 
12 continuum which is designed for infusion into the 
regular curriculum offerings of the school. 
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GOALS 

The student will: 

• Help to nuke conservation cf energy a na- 
tional, state, community, and personal priority 

• Become aware of one's role as a consumer and 
conserver of energy 

• Be familiar with the various types of energy 
and how they can be changed from one form to 
another 

• Be familiar with the major career opportunities 
in the energy fidd 

• Understand the legal/social implications in the 
production and use of various types of energy 

• Understand the environmental and economic 
impact of the use of energy and the effect which 
this may have on each person's life style 

• Understand the effect of energy production on 
the Texas economy 

DESCRIPTION OF THE ENERGY 
EDUCATION MATRIX 

The following Energy Education Matrix serves as a 
basis for formulation of the Texas Energy Education 
Framework. It is designed to ensure the develop- 
ment of learning activities directly related to the per- 
sonal concerns of people. The basic concerns of peo- 
ple listed on the horizontal axis are: 

• Consumer Behavior 

• Personal Health and Well-being 

• Career Choice and Development 

• Leisure Time and Recreational Activity 

• Social- Legal Interaction of People 

It is assumed that students will need learning ex- 
periences in three basic dimensions which relate 
energy education to these personal concerns. These 



dimensions listed on the vertical axis of the Matrix 
are: 

• Knowledge (Concepts) 

• Applications of Knowledge (Activities) 

• Values and Attitudes 

The interaction of the basic concerns of people 
(horizontal axis) and the dimensions of learning 
(vertical axis) create 15 instructional development 
cells. For example, in Cell One, the interaction of 
personal consumer concern and content knowledge 
creates a base for design of learning content related 
to consumer behavior. Such topics as the relation- 
ship between energy supply and price, wise shop- 
ping for energy-efficient appliances, the effect of 
energy shortage on the quality of goods and services, 
the relationship to personal comfort, the cost effec- 
tiveness concept, and selection of clothing for dif- 
ferent seasons could be developed using this cell as a 
planning base. 

Cell Eight, created by the interaction of educational 
applications as related to career concerns of people, 
creates a planning base for student understanding of 
how changes in energy supply will affect job oppor- 
tunities in future years. For example, the student 
will be able to see how new sources of energy such as 
wind, solar, and geothermal, will offer new career 
opportunities. Such concepts as the effect of energy 
shortage on the recreational industry, on new energy 
forms related to engineering job opportunities, and 
on applications of solar energy (including oppor- 
tunities for development of extra-terrestrial collec- 
tors) would be included. The career opportunities 
exploration and selection process will undergo 
tremendous change in application during the com- 
ing years. All phases of curriculum should reflect not 
only changes in job opportunities but the need for 
early exploration, planning, and proper training for 
the world of work in the future. This cell, like all 
others, is only intended as a springboard in the area 
of curriculum planning and by no means presents all 
of the possible applications. 

i9 



USE OF ENERGY EDUCATION CHARTS 



The following charts present an array of examples 
delineating the kinds of learning experiences that 
could be designed using each of the 15 cells as a 
planning base. The curriculum designer or teacher 
can, from this kind of base, delineate a multitude of 
learning activities for each cell as they relate to 
science and social studies as well as to all other 
disciplines. The basic concepts and educational pro- 
grams which follow are ail based on Ac use of this 
Energy Education Matrix as a planning base. Items 
included, such as descriptors in the Matrix, are by 
no means all inclusive but only represent examples 
of the kinds of learning experiences that can be in* 
fused into all phases of the elementary and secon- 
dary school curriculum. 
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ENERGY EDUCATION MATRIX 



Knowledge 



Application 



Container 



(»> 



Knowledge of energy 
conservation affects con- 
sumer behavior. 



(6) 

Application! of consumer 
knowledge relate to en 
ergy conservation. 



(in 

Consumer values affect 
the total use of energy. 



Individual Well-Being 

(2) 

Individual health and 
well-being are directly 
affected by energy use 



(7 > 

Application of energy 
conservation techniques 
improves individual 
health and well-being 



(12) 

Personal values related to 
energy use affect the 
health and well-being of 
each individual. 



Career 

(3) 

Changing patterns of 
energy use and energy 
resources affect career 
opportunities now and in 
the future. 



(8) 

Educational requirements 
for new jobs resulting 
from energy conservation 
and alternative resources 
arc changing rapidly. 



(13) 

Career values and work 
ethics relate to the chang- 
ing energy picture and job 
satisfaction. 



Recreational 

(*) 

Energy shortages and 
changing patterns of use 
affect the recreational 
activities of all people 



(9 > 

Applications of infor- 
mation regarding wise use 
of energy affect the use 
of leisure time. 



Socio- Legal 

Changing patterns of 
energy consumption and 
energy regulations affect 
individual lifestyle and 
the world society. 



(10) 

Application of social-legal 
knowledge related to 
energy conservation and 
energy production affects 
the ability of each in- 
dividual to live in har- 
mony with other people of 
the world. 



(15) 

Social and political values 
are directly related to 
availability of energy and 
influe nee its research , 
transportation, and con- 
sumption. 
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INTRODUCTION TO MATRICES 
K GRADE 3, GRADES 4-6, 
GRADES 6-8, GRADES 9-12 

The need for energy education it critical and thould 
be infused at all instructional leveli rjid in all sub- 
jects. Toward this end, matrices of instructional cells 
for energy education have been developed for 
Kindergarten through Grade 3, for Grades 4 to 6, 
for Grades 6 to 8, and for Grades 9 to 12. Although 
school communities have their own expectations and 
their own needs, the matrices seek to show common 
concerns in energy education. The Frmmtwrk far 
Eturgy Educmtion aims at infusing the concepts of 
energy education in the Kindergarten through 
Grade 12 curricula while enlisting all students and 
educators in the energy management team. 

The matrices on pages 6, 8, 10, and 12 arc ex- 
amples of how the goals for energy education can be 
expanded to include objectives for classroom ac- 
tivities. The matrices are not comprehensive lists of 
the knowledge, applications, or values applicable to 
energy education. The teacher may use the matrices 
as guides in developing his or her instructional pro- 
gram. 

The Energy Education Curriculum Planning Ac- 
tivities on page 7, 9, 11, and 13 illustrate how 
individual instructional cells of the matrices are ap- 
plicable to a number of subjects. Teachers are urged 
to reflect on thf ir instructional sequences and focus 
appropriate segments on energy education goals. 



GRADES K-3 MATRIX 
OBJECTIVES FOR ENERGY EDUCATION 



Knowledge 



Application 
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Consumer 

The student will become 
aware that energy can 
be changed from one 
form to another 

The student will be able 
to dramatize simple en 
ergy changes. 



The student will deter* 
mine wayi to conserve 
energy at a personal level. 



Individual Well-Being 

The student will be 
aware of interdepen- 
dence of energy use and 
personal comfort. 

The student will recog- 
nize conditions which 
might affect heating and 
cooling devices 

The student will realize 
one form of energy con 
servation is as simple as 
personal selection o 
clothing for each weather 
situation 



Career 

The student will be cogni- 
zant of energy uses in 
parents' jobs. 



Recreational 

The student will be aware 
that the games we play 
use energy. 



Socio- Legal 



The student will be aware 
that the nature of jobs 
changes with the source of 
energy used. 



The student will deter- 
mine how job choices af- 
fect the amount of energy 
use and how the com- 
munity is affected. 



The student will be able 
to compare the relation* 
ship between physical 
motion and body heat. 



The student will realize 
that there can be personal 
satisfaction in indepen- 
dent play without expend- 
ing excessive energy. 



The student will become 
aware that our homes 
benefit from energy* 
efficient decisions. 



The student will be aware 
of classroom rules that 
regulate classroom uses of 
energy. 



The student will tolerate 
some degree of discomfort 
or loss of independence 
for the benefit of all. 



► SEE ENERGY EDUCATION ACTIVITIES EXAMPLE PAGE 7. 
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GRADES &-3 ENERGY EDUCATION ACTTVf TIM 
CAMU APPLICATION 

™ ^Pf^.^ BE AWARE THAT THE NATURE OF JOBS CHANGES WITH THE 
SOURCE OF ENERGY USED. The following activities illustrate how one instructional ceU of the matrix is 
ap plicabk to Kvtnl subjects. This u not an exhaustive liat of possible appropriate activitiei. The teacher 
should adapt these or other instructional activities to meet the particular needs of his or her students. 



SUBJECT CORRELATING ACTIVITIES 



Language Am and Social Studies 


Students make a list of workers involved in building 
a house and indicate the use of energy in each of 
their jobs. 


Science 


Students interview workers who use alternative 
sources of energy in construction and ask how they 
increase home energy efficiency by using these dif- 
ferent sources of energy. 


Mathematics 


Students compute the number of days different 
workers spend in building houses using energy- 
saving methods. 


A -a 

Art 


Students make a mural showing the workers at 
various stages of building a house. 


Music 


Students make musical instruments from discarded 
building materials to develop an awareness of dif- 
ferent sources of energy conservation. 


Health 


Students develop a simple dance in which they im- 
itate the workers. 


Reading 


Students read stories related to construction with at- 
tention focused on the use of energy in the jobs of the 
workers. 
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GRADES MATHnr 
OBJECTIVES FOB ENEEOY EDUCATION 



Valaet 



v 7 



ERLC 



Carter 



The itudent will be 
aware that con turner de- 
cimal are usually di- 
rected by one'i particular 
environment or culture. 



Hie student will be aware 
that the sufficient supply 
o* energy oepeixu essen- 
bally on lifestyles and the I 
wise use of natural I 



The itudent will be aware 
that the field of energy 
offers major career oppor- 
tunitiei and satisfying 
work experiences. 



The student will identify 
the usability span of dif- 
ferent types of beverage 
containers and will recog- 
nise the role of energy in 
recycling. 



The 



student will recog- 
cultural differences 
in energy use patterns. 



nixe 



The student will be aware 
of wasteful uses of energy 
at home and at school and 
will determine measures 
which increase the suffi- 
cient supply of energy. 



The student will recog- 
nise how the use of energy 
affects individual well- 
being and the fate of 
generations to come. 



The student will identify 
energy related jobs in 
society today. 



The student will be aware 
of alternative energy re- 
sources that could be used 
to maintain the current 
lifestyle. 



The student will be aware 
that the supply of world 
energy affects the way we 
use leisure time. 



The student will evaluate 
favorite recreational ac- 
tivities and determine the 
type of energy used. 



The student will under- 
stand how decisions, life- 
style, and leisure time af- 
fect energy efficiency. 



The student will be aware 
that the supply and use of 
energy are directly related 
to the world's economic 
and political well-being. 



The student will recog- 
nise that supply and use 
of energy have an impact 
on the community, state, 
nation, and world. 



The student will compare 
energy uses that are im- 
portant only for personal 
comfort or convenience in 
the home and communi- 
ty. 



>SEE ENERGY EDUCATION ACTIVITIES EXAMPLE PAGE 9. 
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GBADM 4-6 EWMtGY EDUCATION ACTIVITIES 
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PHWV1IWAL WILL-BEING AMD KNOWLEDGE 

THE STUDENT WILL BE AWARE THAT THE SUFFICIENT SUPPLY OF ENERGY IN THE 
UNITED STATES DEPENDS ESSENTIALLY ON LIFESTYLES AND THE WISE USE OF 
NATURAL RESOURCES. The fallowing activities illustrate how one instructional cell of the Energy Coo- 
omu Matrix it applicable to several subjects. Thu is not an exhauative list of possible appropriate activities. 
The teacher should adapt these or other instructional experiences to meet the particular needs of his or her 



SUBJECT CORRELATING ACTIVITIES 



Language Art* 


The class will compile a newspaper about energy 
sources and conservation. Include headlines, news 
■tones, feature stories, editorials, letters to the 
editor, cartoons, and advertisements on energy 
sources and on how energy couM be conserved. The 
writing of the editorials could be used as a class con- 
teat or expanded into a school-wide contest. 


Spelling 


Introduce the spelling of energy related words. 
Students participate in class or school "spelling 
bees," 


Reading 


Students write a simple poem about the wise use of 
energy or about alternative energy sources. Poems 
are read aloud to the reading group. 


Mathematics 


Students prepare a chart of temperatures in the 
classroonVschool. Chart shows the monthly fuel 


Science 


Students keep records of their use of electricity for 
one day, noting the purpose of each energy use and 
the ways energy could be conserved. 


Social Studies 


Students list items available for use in the home 
which are considered luxury items, convenience 
items, and necessity items and do a comparative 
study of coats in terms of energy usage. 


Ait 


Students design logos and slogans that will inform 
people about the need to conserve energy. Students 
paint a mural using these logos and slogans. After 
securing permission from local merchants, students 
reproduce the mural on a store window to further 
public awareness of need for energy conservation. 


Musk 


Students make a class collection of songs related to 
energy and learn to sing the songs. Using some of 
the songs they have learned, students write and pro- 
duce a play to be presented for the student body. 


Health 


Students compare health problems of the United 
States to those of countries that have less energy 
available and determine the role of energy in pro- 
viding good health care. 



GRADES 6-8 MATRIX 
OBJECTIVES FOR ENERGY EDUCATION 



Individual Weil-Being 



Career 



Recreational 



Knowledge 



Applkati 



Valuet 



The student will be aware 
that energy U traniibrmed 
with a lots of energy dur- 
ing each transformation. 



The student will be cogni- 
sant of the forms of en- 
ergy used to produce basic 
food groups. 



The student will under- 
stand the nutrition and 
energy economics of food 
groups 
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The student will be aware 
of interdependence of 
energy use and personal 
comfort. 



The student will under- 
stand that temperatures 
vary over different sur- 
faces, iuch as earth, 
plants, or fabrics 

The student will be aware 
of advantages and disad- 
vantages of adjusting life- 
styles to maximum energy 
efficiency. 



The student will be aware 
of various career oppor- 
tunities involved in the 
transformation of energy 
from source to usable 
product. 

The student will be aware 
of careers associated with 
energy transformation. 



The student will under- 
stand that career choices 
are affected by availability 
of energy or by alternative 
sources of energy. 



The student will be aware 
of interdependency of en- 
ergy use and personal 
comfort. td 



The student will relate 
favorite recreation activi- 
ties to energy require- 
ments of each. 



The student will recog- 
nize personal satisfaction 
associated with favorite 
recreational activities in 
terms of energy cost. 



Socio- Legal 



The student will be aware 
that transformation of en 
ergy from source to usable 
product presents environ* 
mental and economic 
issues. 



The student will be able 
to identify uses of land 
and compare job oppor- 
tunities and economic im- 
portance of each use. 

The student will be aware 
of advantages and disad- 
vantages of different land 
uses and of how the use of 
land affects choices people 
have. 



SEE ENERGY EDUCATION ACTIVITIES EXAMPLE PAGE 11. 
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GRADES 6-8 ENESGY EDUCATION ACTIVITIES 
SOCIO- LEGAL AND KNOWLEDGE 

THE STUDENT IS AWARE THAT TRANSFORMATION OF ENERGY FROM SOURCE TO 
USABLE PRODUCT PRESENTS ENVIRONMENTAL AND ECONOMIC ISSUES. The following «c- 
twitiea ilhiatratc how one instructional cell of the Energy Concerns Matrix it applicable to several subject*. 
This ts not an exhaustive li*t of possible appropriate activities. The tether should adapt these or other instruc- 
tional experiences to meet the particular needs of hi* or her students. 



SUBJECT CORRELATING ACTIVITIES 



Language Arts 


Students interview senior eitiseni and compare to 
the present the lifestyles and economk and en- 
vironmental problems of earlier days when energy 
use was not as limited. Students interview senior 
citssens to determine what alternative energy 
sources were used before present-day energy sources 
were available. 


Social Studies 


Students investigate the environmental and 
economk impact on the community of the use of 
various types of energy. 


Science 


Students design an experiment to change energy 
from one form to another. 


Health 


Students compare types of current health problems 
of the community with health problems of earlier 
days when energy use was a fraction of present use. 


Mathematks 


Students plot the economic value of energy produced 
and the cost of dealing with environmental problems 
incurred. 


Art 


Students make a diorama of events in earth history 
that have caused resources to be concentrated in cer- 
tain locations. 


Musk 


Studenti experiment with amounts of electrical 
energy required to produce sounds in varioui in- 
itrumenti and in amplifier tystemi. 
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GRADES 9-12 MATRIX 
OBJECTIVES FOl ENEEOY EDUCATION 



Knowledge 



Applkatioa 



Value* 
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The student will under- 
stand that energy conser- 
vation and alternative en- 
ergy sources will affect 
consumer behavior. 



The student will describe 
an energy-efficient home, 
car, school, and ap- 
pliance. 



The student will list the 
specific advantages and 
disadvantages of acquir- 
ing an energy-efficient 
home, car, or appliance. 



Individual WtU-leiag 

The student will be aware 
of the interdependence of 
personal well-being and 
comfort and energy con- 
sumption. 



The student will provide 
examples of how group 
and individual well-being 
t improved by energy 
conservation in areas of 
transportation, housing, 
and recreation. 



The student win be able 
to understand the effects 
of energy-efficient deci- 
sions related to transpor- 
tation, housing, and 
recreation on personal 
comfort and well-being. 



Carter 

The student will under- 
stand that changing pat- 
terns of energy use and 
alternative sources of 
energy affect career op- 
portunities now and in 
the future. 



The student will iden- 
tify major changes 
which energy conserva- 
tion practices or which 
alternative sources of 
energy will have on job 
opportunities in the 
major occupational 
clusters. 



The student will list 
the changes which have 
occurred in his or her 
parents' careers as a re- 
sult of changing energy 
availability or sources 
and how this has af- 
fected their priorities in 
life. 



sUcreatiooal 

The student will be 
aware of how the avail- 
ability of energy and 
efforts to conserve will 
affect recreation and 
lifestyle 



The student will list and 
compare energy efficient 
vs. inefficient recre- 
ational activities in the 
•reas of travel, sports, 
hobbies, and home care. 



The student ,will iden- 
tify changes which have 
occurred and project 
future changes in his or 
her recreation lifestyle as 
a result of the current 
energy situation. 



Socio- Legal 

The student will under- 
stand that improved en- 
ergy conservation prac- 
tices and alternative 
sources will cause major 
changes in individual 
lifestyle and world 
society. 



The student will list 
major changes in law or 
social customs which 
have taken place in the 
areas of transportation, 
housing, and recreation 
as a result of energy 
shortage. 



The student will be able 
to compare the present 
and projected laws and 
customs in the areas of 
transportation, housing, 
and recreation as a re- 
suit of energy con- 
servation practices. 



►SEE ENERGY EDUCATION ACTIVITIES EXAMPLE PAGE 13. 
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GRADES 9-12 ENERGY EDUCATION ACTIVITIES 
INDIVIDUAL WILL-BEING AND APPLICATION 

T"^ 1 ™^ WILL PROVIDE EXAMPLES OF HOW GROUP AND INDIVIDUAL WELL- 

HOmii^SJ 2S25i£IJ? ,BBOY CONSERVATI ON IN AREAS OF TRANSPORTATION, 
HOUSING, AND RECREATION. The following activities illustrate how one uutructional cell of the Energy 
Uoncenu M»tnx i, applicable to several tubjecu. This ii not an exhaustive list of pottiblc appropriate ac 
Uvitiea. The teacher should adapt these or other in.tructional experiences to meet the particular needs of his or 
her itudenu. 



SUBJECT 


COMLELATING ACTIVITIES 


Language Arts and Lanauace Leamins 


Students debate voluntary changes vs. govern- 
mental control as a necessity to make changes in 

energy consumption. 


Social Studies 


Students interview people who rode trains 50 years 
ago and people who have ridden trains recently and 
compare their experiences. Students debate the 
merits of mass transportation as an energy-saving 
method. 


Science 


Students place glass microscope slides covered with 
petroleum jelly in the exhaust of three different 
vehicles and compare the amounts of particulate 
matter expelled. 


Health 


Students predict the air pollution effect if no students 
drove cars to or from school. 


Mathematics 


Students design a scale to rate well-being of in- 
dividuals riding in a vehicle and graph comparisons 
of different size cars. 


Ait 


Students express one person's feelings about the 
need for energy conservation in areas of transporta- 
tion, housing, and recreation. 


Musk 


Students develop a rhythmic choral reading to com- 
pare the sound levels of different kinds of transporta- 
tion. 
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COHHIAMCt STATtMENT 

HH^JSlSJ? 1 " "• aMT * OF If* TH1 MO«niD COURT OftMBI. CIVIt ACTION 
n^KWULW^IttCTCOWIT.IAtTllW 



i Agoncy. That* rawtawo oovajr at lout th* foNoartng pottola* and proottoat* 
(1) aooaptano* poUota* on atudant tnvwfara from othar achool dlotrtct*; 
(9 adoration of aehool bus route* or run* on • non-aagrogotad boat*; 
(3) non-dtoortminoUon In oxtraounlouiar aotfcftJa* and tha uaa of aohooi faoMtia*; 



«"*^«*«**»to^ 



& rwn dtoortndnatoiy mmnq — of a Hintintl flrit lanpiwaja, and 

(7) avtdanoa of pubnanad prooaduroa ^ Mng oorr^^ and erl^anoM. 
m addition to conducting ravtowt, tha Taxa* Education Aoanov otaff root— iHHmm *k~* 



negotiation, tha aancttone required by the Court Order ar* applied. 

•«rr»OW »4, ftfHAMUTATION ACT Of 1 1173; EDUCATION OF TMI HANDICAPFCD ACT 
!^ T*?* °* < _ or 0W * fwlM ■* »o dtoortminatton unbar any program or actMty 



Qftoraiad by the Tonac Iduo a do n Agency. Tho Tnao Education AatnoT mim nooith« J^TH 



TTTLia, CtVH HtQHTt ACT OF 1M4 

SJSJJonjaSj!^ ** Crtm * n * tton U " d,r "* pro ° r,m w opanted by the Toxae 
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t<r Ithool 



~* """" *~ *«*ll.u t. U r,r™.«* for 

H«UtH« «U.l» .. n-trlclt, tBd ^..^ TMC1Ueloo ^ Ut ^ 

* «ffUl« t -tt.r i. rnrU «. nt. activity ImU b. uur- 
•»«- «l* . of priority «* h- t. «„ ,^ lm 

Tp MM. 

**l«t Ik. ch^kli.u oft- W. 4.t.U1 di^io. M to tk. 
fcutkUU, of « pf . etlCM . It u th< 9 „ tl o£ ^ Mttnt7 ^ iolult 

— t. ~d dl^f tat oot • wt . 8tr. M tk. WiU.iltty of « 
— r«r .odlt fro. tk. ,o*.r.or. co«cil of r~o*rc.. or tk. W 

^ ~*" lM ** t0 1» -U trow, to tk. ,o..tki. 

.neticM thoy My oa. la thoir loci tokool. 
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for 

umcni axd Liomno 

U " < * *" ""-ttc hrrtM taut l^ui.ccr, 

«—o *Um .«! th. «m« tr«d l„ rttHi , niit ^ u „ „ u M <u 
«u -rl^t.. ^ tn .d. „» lt- „ th . 

.In-tt. —r. . lMly Mre „ t of rt . *cWoU' .Wctrt-l w,,, ,. 
— fcr lltftl*. ^ cU» t . «»tr.l. rr . ccleM tl . t- « a. ^ 
It., . c«,lutl« fK « ^ v- 

«" tcho.1.. ... u,. !«■,. t™ Mnl Co»«ll of 

« 1. ^u. ,hl. h^. mw dr.1.. thM . 

" 4 ~ nm "-»tl<«l proc-ur... „.„ ^ 

««.„., ^ .^u . c-,l.«. . -tt „, . WtMr ylM of 

«— . *Tlt»*,. „ th „ M t»r.l .r.t— to w l Ht 



3S 



Quick Fix Energy Saving Me«.ur.. 

for 

klktmcity add lightihc 

**ico VII Iducetion S.rvice Center Ad.lnl.tr.tor. 



col mb for MCh ItCB. 



Current 
Practice 



Possible 

Practice 



Bear* Step 



** U to i««l»Wu.l school, eech Booth. 



2 1 i- h f?L U ^%h 1 1r r ^ ° Utdoor lnc ^«cnt 
lighting, "orescent or nercury vapor 



f i J£t U V fl ? r * ,cent «*ter SOX 

of their leap Hf e . 



tlx BOBth.' 10 "" 6 * 01 tUb "" at leMt tv,ry 



li f*T' t "*«»ture setting for 
electric hot voter heater, to the love at 
level acceptable. 



Torn lights off in unused classrooBS. 



?' Be f oc<> li fntl«S levela In cafeteriaTT 
I7«mIob., coBBon .reea and hell, to 
10Be.t levela beaed upon M f et y reeuire- 
50 foot eandlea or leas. 



*cduee exceaalve holiday lighting. 



9. tllsdiiate all poaalble lighting during 
i-u*e hours . • 



10. Instruct night cuatodiana to light 
H thl tliT** * r ** B ***** '** cleMln * 



In school laundrlea. 



12. Schedule daylight cleaning «hen" 



Omlopol by R M. Jot.. <ni l Kik. Own 
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13. Reset automatic timers regularly 
to utilise all available daylight. 



ItL ^f" ? ff • l « ctrtc typewriters and 
oth * r clerical equipment when not la 
Ma, 



13. Reduce use of appliances, coffee 
pots, and rooa heaters. 



to tlaaa when school activities are 
held . 



17. Schedule maetlngs i nto facilities 
or the propar alt*. 



!!' l!^ •*» celling. althHihel 

reflective colors. 1 



19. Investigate the use of dimmer " 
•witches and separate lighting circuits 
for areas which are not In constant uae. 



20. Install twitches in rooms so that 
Ught near windows can be turned off 
when there is sufficient natural light 



21. Sub-meter electricity so that 7 
true charge by building can be 
determined. 



22. (List your own suggestion) 



23. (List your own suggestion) 



24. (List your own suggestion) 



Developed by R. M. Jones and Mike Owens 



Currant Possible 

Practice Practice text step 
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**ck Fin la. ray taring Naamraa for 

■wo*, vmnuxm jjb ah ommmzm 

_ , la 

1 ^ i0 * m Sarri.a Coat.r 4dainl.trator« 



ft. faatani County publication -ad. th. point that th. profiling 
t * W to cUm «» «• • »roduot of our eulur. and aot raaaiwaata 

•f our toitaa. lor doaa lovariug tha taranoratura la viator or lncroa.lng 

it l» th. mmmt to ourraat raooa la i auargy-oaTl., laoal. of foot haaith, 

°' aooa practic. i. thi. .rot ara alao affac 

tira la alactrioal anargy aa^U,.. th. conpl«, intaaingUug 0 £ natural a... 

oil, and ataao. with aiactricl anargy taaaratloa ro^iira apacltlc co- 
aiaatatloaa in how o. boat aad cool our aohoola. Th. p roc tie.. li.taa on 
t*. ekoakli.t ara a coup Ueatioo of .uggaatiou. fro. tha (tapartnaat of taargy, 

*«twra County lehoola. and th. Tana. Gov.rnor.' Council of bar* l»ao«~». 

" *» ~**i«t thi. hag. «,t|, drain, in. of to practice 

rapraaont • d.partura fro. traditional procedure. Wc«. .^ry school i. 

alfturant yew .hould conduct . ccol.t. aa.rgy audit for .pacific ch«g.. 

in oaulpMnt and eoa.truction. Th... .uggaatiou. lawolvo littl. or no coat. 
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<Wck Fl» kuv taring NMaoraa to* 
«*lon VII Muc«tlon S.nrlc. Cmar A4rtnl.tr.tori 



PImm pUe. • chock la the approorlet. 
colon* for each iten. •PProprx.tt 



Current 
Practice 



Poa.lkl. 
Practice 



»t Currently 
Poaelble 



JCffiff .jest loc * 1 '« : 

•mclency of .u tonpernture eitrol.. 

L^iTTJff*?^ th * tttlw 0 f 

2^JJ a ^*Utt- .od op« 

Jh.^L!!i ^I 161 air fl °" -round" 
thermostat*, and vent*. 

to if!,!!' ch,tf * th «*»*»*t setting? 
to lacxmaw rat. of cooling and heeOng. 

7. Shut off or put on lutmHr 

during aon-.chool hour, and 

»llnd. for p...!*, tharaal control. 



L-rf^? dUCt /^ ff lnMrvlc « 0" tha 
oparatloQ of boating, coollnt, and 
*«tHaelon control.. 

3?' ?° 0dUCt w « uUr **-P«ctlon, 

• »i*t.n.nc. of .11 beet. 
l«t» coollnt •«! ventilation lyateu. 

•ifht Um. .nd eating. -JMW J 
to cllnlnatc cxc... . lr condition- 



D^alopod *7 ft. M. Jon., and Mike Om 
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Practice tactic* IHoitto 



H. Iwraatlgate tba use of hoot 
jf^orcry dovicaa to utiiita axhauat 

11:<J*Z]~~!1 * «°<>i»«»tlv« infor- 
■V l0K P^™ 1 to infor. child** 
J? about propor acaaonal 

« acpplaaaatary hootint tourct. 

Ptng around vtodova & doori. 
». Iwp thomoauta fraa of diract 

W. (Uat your own auttaatien) 



20. (Uat your own auggeation) 



Davalopad by R. M. Jona. .nd Mik. 0*«. 
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la 

it. f.«U«U.. „ «. u trtM . eo , WM <od ^ „ tM . wtrlMUr 

««tmu. .f . ^ Mtllr .. u mttiM w >vj w> ^ ^ 

*" ""' drl ' l0 » th * tr ■•«•««' v*l«l.. to .ohol oo . chool ^ 
««• iu« i wrvlc .. . M . t tr . nil>crt , tloo pro|r<n . ^ wlmtMt _ 

• tart *» — ~ « « «lU«tt« of HK>llM 

C ^ lU "° n °' "'«" tl ~ «- t *„ t „, ,. n£u „ ^ 

»cb»t.. .rf tt . tm , tmtmt , Council * ^ „.o»rc.. „ , ffKtlw 
U ».«U, thl. h» t . „.rp d«i„. s« „ f pt . etlc ., rr , r . Mnt , 

tr *""~ l *««« -vr, .chool 1. dlff . r „ t 

y©» should consult all Hrini <m«i— i . 

parson, involvad in transportation to dav.lop raaliatic 

•Mia tod plana. 



Quick Fix Energy Saying Ntuuru 

in 

TRAHSPOKTATIOH 

for 

Ration VII Education Service Center Administrators 



Pleas* place a check in the appropriate 
column for each item. 



Current 
Practice 



Poaalble 
Practice 



1. Review security procedures for all 
vehicles, storage tanks, and pumping 
facilities. 



2. Conduct lnservlce for all drivers 
and Maintenance personnel on fuel 
efficient operation of vehicles. 

3. Utlllts trip recorders or logs to 
record vehicle operation dsts. 

* Utili e s central vehicle checkout" 
operation data to consolidate trips. 



5. Investigats the utilisation of 
interned late sice buses snd vsns for 
ill group transportation. 



6. Develop incentive programs for walking, 
bicycling, snd csr pooling for students 
and stsff. 



7. Investigste changing attendance 
boundaries to reduce trip distances. 

8. Reduce school year to minima number" 
of days legally mandated. 



9. Combine field trip requests from 
more than one clsss or school to insure 
full bus loads. 



10. Coordinate sthletic even schedules to 
sllow several teams to trsvsl together 
in vehicles. 



11. Investigste sharing vehicles with" 
neighboring diatricts for sll sthlstic 
snd scholsstlc events. 



Developed by R M. Jones snd Hike Owens 
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Currant 
Practice 



Poaalbla 
Practice 



•ttt ate* 



12. Encourage eaployece to Ht lunch on 

or at their work .tattoo. 

13. Um cloeed circuit talevlalon oT 
conference calls for ataff meeting. . 



l-uUfi** ■» 1 » t ««»c« of vehiclea 

including chango of air claanar. 

15. Inatall cruaa controla on vehiclea" 
•»a «at governore at a mmximm of 55 mph 

ear. raT^f~" M ~" 
W. (Uat jour own .uggeation) 



19. (Mat your own tuggaatlon) 




Developed by a. M. Jon,. 4nd Mike O^n. 
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fovtc rUd. 1. « «o.U«t wlag of th. .^lUkU 
""l^-t^UUto^j,^ Tb. ec^Ut, book oboold b. 

by .chool lot.rwtl to prorldln, «n UQMtlon ^ 

Th. x.Utmc^ m**UU ««• or»M»Ul by ft*. Ur.1 i» tho Ut- 
• r chapters of thm book. — 



HCP/MS885-01 

uc«t3 




JjiA^t^ BWIojprjphy of Currently Av.HaWe 
K-12, Pubftthod Prior to May, 1878. 



Prepared lor 
t ML D e pa rtment off Enerfy 

Aeaittant Secretary for Conservation 
and Soier Applications 
OffWct of Marketing and Education 
Washington, DC 20646 

Under Contract No. EC-77-C-01-8W5 



Available Froa: 

National Technical Intonation Service 
(NTIS) U.S. Department of CoaMzce 
5285 Port Royal load 
Springfield, Virginia 22161 



Price: 

Printed Copy: 
Microfiche 



$11.75 
$ 3.00 
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I. MEDIA 

A. - Audiovisual 

1. Audfocascatta* and fttcords 



AiTamTiyts to g ggjg 

Pto&ction, tit QDMjjutu tkU ml mat UmL km maZXL 

MWurmm gggj^ 

law York, MY 10007 
met: $6.50 Lt¥#1 . 7 „ 

On JMa «Ot», a pane* o{ adueatau «**itu eMuaaaeftt 

DAM*£SS FOft nm ernes 



l». Holl wood, CA 



91605 



PHCOJ fl«.90 ftvftl* 7 19 

EteRST I rOOO WKWCTtOH: COWTB mmy TECMftflBV 1 11 TramTtii^ 

**"»«■»* of Seine* Audlottpt 

PHco: 536.00 Laval* 11 12 

purticzion method* and ttdmology U upkMUtT 
EWFR6Y * OUR ggVIgggNPg (1970) 

65 E * *' ^ Stfett » CMc «9°» »■ 60601 
mca. jsn.oo Laval* 4-12 

TKU tm ^ttodttct* die ptabtm oi tMAgy nud* vvuia 
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fedlocasMttts and Records 



mm t soc iety development 

^J^lf Jjr m Advancement of Scltnct Audiotape 

Met: $19. W lmtm * m „ 

TU*f* « taped itctu*t by Ctatutecy SOua (Fulifeli 

THE E)E*SV CRISIS: SQMF gg T ^nONS 1 ALTERMATiwct 
A 7^22. As iSSJ it ir of Scltnct Audlotapt 

Met: m.lio , ,. 

8 CM "* t *9 * reduce eitew Am** «u apW. 

THE EXPLOITATION QF NATURAI Prtmiorct 

^.Ww.MiJ? -1 -- 81,0 *» *— • 

112.00 



mS^JSS^^ ***** hSSSTw 

cvw-coiuuwptdon o( owi non-itntuLbU tuottteu. 
FREE LAUD * ARim HANT RESOURCES ' 

FUSION ENERGY : power qf thf FUTURE 
Met: $12.95 .... 7 



53 



Audlocasstttts and Rtcenfe 



Met: $19.91 ■''■*:><'• J t«v*l- 1119 

Jrtct: $12.95 ; ,^1, . „ 

TOJg*. KOftMC CON i^OtO (U 4«f« fiVtev A 

Met: $12.95 i*wif. 4 

cjttxdvi and piston. * ™* 



' YfJ^ffiffi M — ' -innr 



met. $5.50 each Ltvtl* 1.4 

A-riew Ai«e1,t1o. ftrt* Wj*^ ofSclWc. fcrfloUp. 
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Autfloeesstttts end Rtcords 



on mm the ocmtst pwhises t pmshcts 

«^1c«i AtweUtlji. for the Advtnc«e»nt of Science Audlotepe 
OjfftR SPACE 

^JfSl^SfA^^ 5373 «• 

Mce: $8.95 r 
THt PUCE Or MICLEA1I POWP 

pwwc* «e** «m fee*, «£|£ Ukt evet CMe*w ptotfuettoit. 
WWCR FOft THE PFnPi r 

"5. wSS. W^ 1 "' 8 "° "* • 

*1ct: $15.95 Igl 

firnir^f I., ^ff^r Bg£l"g """" 



^K&^S -1 * X*!E Adv ?' K ~ wt of Science Audiotape 
21% < *fcjg 5 **«KN».U, Avenue m, 

Met: Jj9.95/f1r$t session Level- 11-12 

# $lM5/secend ststlon Lm1, 11 12 

r*a -tape daciu4 M <fc*ee ai* Mw >ttMe mam o< 



Awdloeessettes and Records 



the resources of gggg 

^ ^ftlJS ^f^S-Si* 1 "' 8110 Nob* Avenue, 
1. Hollywood, CA 91605 

Tfca_ & «n cMntetfe* of <fce U4€ <D*f «b**e o{ powe* 

4tMM<M ^ Al OM*CfttUp «*< UptoUKUm 0( MJtMXU 
JUMMCa. « fOCUlM Oil At U»rf«**V«£o0«d MOUrf CM* 

RESOURCES TODAY 8 TOWRRflH 

^ C 2Sf r *S StMdltf , 8110 Utbb Avtnwt, 

R. Hollywood, CA 91808 
Met: flS^S Lml: 10*12 

TW* MIMttl pclUi out {Ml mm o{ 4Ac mmU •« USottce* 
•m befr| roMiMNrf 4n m ieuueesttti mjw t freetesiM 
*«<i4. gP*' ttennoloflee* rftu iCoantJit Tola 
ptcee «t *tf e » Ufr j M M on tkt ibUtt kmcm tmUunmo*. 

SCIOITIST DIXY LEE BAY 

^ C 5ft r Studies, 8110 Utbb Avenue* 

N. Hollywood, CA 91605 
Price: $16.95 Level: 7-11 

In tkU cturttt, V*. Uxm LuUm pudiaU tkot Urta 

JUS*** °A 2?/*!*** "i" * ***** ***** tfStn* 

«H8. poUutemt {tee end **it. skt «mm«u oi ivUmto 
•XmU pU*U by potmtinq oat tktt it took con <o* pOmUJbn. 
enttuu* <» oytiuo»e (cm o< ftec end *tec new d§4xTmi 
r****i*6 AtfUmi em Lou** icjety. 

TJg SEARCH FOR OIL 

The Center for Cassette Studies, 8110 Webb Avenue, 

N. Hollywood, CA 91605 
Price: $12.95 Level: 4-12 

TkU U e AtoAM o( tkt diuovtxLu and odvomtmwU 4m oil 

Pto******.' U ***** ***** oioilVum puUUoUt 
timtA to itk tvotutltm as tkt U(t blood o( tkt ■orfeen 

SHAV1H6 THE FACE OF THE EARTH 

The Center for Cassette Studies, 8110 Webb Avenue, 

N. Hollywood, CA 91605 
Mce: $16.95 Level: 10-12 

In eve*# itatt oi tkt, (eUoR, mcuxtnir* mvc been ttductd 
to aghf MubbU, Khnju hevt btt* poUuJttd tad mildUU MS 
been fettofed by ttdjp nUbq. U thU cassette, Hutty 
CtudUt poUtA out iom tstiJU oi At/Up mUUM§. 
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I. MEDIA 

A. Audiovisual 

3. Fllmtrlps and 



F11»1oops 



THE ATOM; WAX'S SCTVAMT ; - 

•J?! H, *?l c ii* ,B ^^cm; h. Toon 

Price: $49.50 - r* tevel- 7-9 

Aij <*M*tx4 mtm U At tew *j*e«l ^*fc» )f*tu of Ux 

ATONIC EMER6V: A SERIFS 

p!i!5? ^IfS* • ** **• Sufftni. NY 10901 
Price:- $15i00 Level* 9-12 

ATOMIC PHYSICS; HISTOiV Of Ttif kim 

Mattel eed visual Am, . 
. ~ Pr"J2> itTS 1 ctty Ptm * ^ cttar, eft 9i6os 

rricer 194,00 LeWI* 7-l» 

ATOMS g THEIR ENCR6Y • - 

w2? KM * M T**" 1 -]**: * (0641 

r T4t* ttA^Up -dutWucei boUc ptttctrte* o( atomic. U*uatuA» 

BASIC ELECTRICAL PRINCIPLES 

S1 ?X WjtiltVi. Society tor Visual Education. 

IMS. Otversey Partaay, Chicago, IL 6061* 5 
Price: $54.00 level • 6 9 

Ii5 2f . coii<a£u , f V*Ht>Up6 , too udwuU ok c*uatu, 
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Fllmrlps and mm Ftlaloops 



8ASIC RESOURCES (T* 

hue pat! B Bgyfls Qg 

S MC,t1on fc ?!!!! 1on » S^^ty to* VftMl Education. 
^U? CMcio*, It 60194 * 

concept* ^ ^z5JS2^"£^Lt^ 

amwlTV FQOQ ENER6Y flow 
S1 ?2£ J^ M *J > 5' u1i,, » ^•ty tor Education, 

m£ D » *T * 

Through pitl-coloi mtuAi pkotoamutku AJa ahuLi 

CONCEPTS IN SCIENCE SERIES, SFT TV 
Jrtct: $74.70 (with cassettes) Ltvtl- 7-9 

«w* ♦ int|fu Me «flwtpt i Art ate eaveterf. 
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FltotHps tntf mm FUnloops 



jgjgEPTS Hj SCIENCE SERIES. SfT vi 

riis RgetmcK ^ikV man* " 

«. IT. rtttfMl Co. ,10031 Coimtrct Av»* 
b JuJunoi. CA 91042 

Met: $6.00 , 

EARTH, EmwCS A IMSEMJITY- «» S TORKS Sttire^ g ggy 
J 0 ***- *>* SUnfot*. C/T 94305 

THE ECOLOfilCAL CRISIS 

$W.«o (cmtttw) ' 11 

•EC0106Y: UNDt RSTANDIgg TMF CRISIS 

En S?S 7 S I># 2I;Kf ritm If!l Ci f d «"*t1on Corporation, 
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Fttetrlps and 8m F11 ■loops 

ELECTRICAL FMTPfiV 
^RS S^^S?^* Society for VUuil Education 

ELFCTMeiTY 

ELECTRICITY a MP »mt EWER6Y flMSHMTMii 
SJ* SftST^ »• • Sparta i 'MI 49345 

ELECTRICITY AT WORK; A SPRTF< 
ELECTRICITY; Cn I < a tIRCUITS 
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Fllwtrlps and 8m Fllnlooos 

aEmrCITY IN 00R LIVES 

IS" ^SS 1 !^ 320 W « 17 » ***** « 07430 
Prieer $24.95 Ltvtl: 2-8 

ThU Pm iitmloop txptoku tack cxmctpU <u tZuutUcal 

fm pom Italian to homu. U mehUzu tht 
**po*ta»ct oi UtUfUcUy in oua daU* Uvu. 

ELECTRICITY IS ENFRfiV 

$15.00 (fllmtrlp) 

to Ut*odatto)iy aeteitce atuZaa. -pp«»w* 

ELECTRICITY HAKES MAGNETS 

ESS^'trS "J' °' ^ 105 » H. 60062 

Price: $175.00 Level- 7-12 

I!I2^ ne!t }* C(,nce ^ -inductive s ^t£W to eiecS2c 

ELEMENTARY SCIENCE SERIES 

Colonial Fllu, 4315 N. E. Expressway Road, 

Doravllle, 6A 30340 
Price: $480.00 j_g 
fW4 aeUw o< « rf4t**tmpa uith II ttach'tAU quUu. 
Smt inctudtd a*e Uvi** matt*, aU and «x!eA, 

tttctJUUttf, heat, Uakt, and eneAo*. 

. ENERGY : A STUDY OF RESOURCES 

" fi!2'H ( rtcords ) % Uvel; 7-12 

$122.50 (cassettes) 

Ttta a©U«a piutnti a pnobltm wkich tkwUvu to ckanat 

Jtttuae. It UtuUKaUA a nttd {ft* a changt ol UitUuU 
to cotutAvt out KmeubUna vwiqy KutKvth. 
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F*l«tHpi and 9m Fllnloopa 

CHER6V: ABU T TY TO DO yORlf ( A $ er1e$ ) 
■Met: $1 30.00 „ 

BjEggV X THF EARTH 

ENERGY a YOU; COWSERVIMR mrpcv 

Visual Education Consultants, Inc l» o *>» w 
NWtson, in 53701 ' •* 52 « 

Wet: $7.50 , • 

***** <^^^cji»w-s^n»js?f 

THt ENERfiV OMSK 
SSSf W 10 "* 1 *" * ^W. CO 80537 

ta«a*£iui tkt Uiu. m ** t*i 

THt ENEMY pgtgn, B ^u,,, , f<n , 

IH^^C £3rtigtt\< ^f^^ 



« $2 



looks 

I. Btckfroon* Rtttffng Mittrlal 

ALTERNATIVE SOUB CES OF EMEMV 
PrtJftyJ!™*' Stcond Avt. , Now York, MY 10017 

ASK HE A OBat tQIl AMMT TH^ AT W 
Author* S. RostnftTd 

Prl^W Wa »' V ° rt ' "» 10010 
2£*£! k /* u w*^c*« ok indolent 8 

ATOMIC ENERGY (1970) 
Author: H. G«1nes 

Po«w. K alio deic*Z6e* <fce peaceful uiu e{ atwu. 

ATOMIC ENERGY FOR HUMAN NfFfK (1973) 

Author: D. R. Mlehiolton 

Julltn fessner Wv., S1n©n A Schuster, 

Mce: $7.29 , - 

AgKXcuttuAt euii doctmtnttd. ana 
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Background tadlng Mtttrltl 



ATOMS t EJKftfiV (1976) 
Autlior: Artfty 

Mil. *tt„ ,»c. 730 ^ » 

I ff AUTONOMOUS HOUSE: PES leu A ND Pimm ft* tmt «*n nrm 
_ J *-95 (paperback) i mi. ,? 

CARELESS ATOM (190) 
i***° r: S. Novtck 

H^htongifn^Ooi^ny. Two P.rk Stmt. Boston. MA 02107 

CONCEPT Of EJjE RgY SIMPLY EXPl AIMED 
Aothor: M. MoU-SMth 

Doytr Pabllcitlofis, Inc.. 180 ViHck St Ngyv^ uv 
PHce: $2.75 (paperback iSt-^ti? 14 

oeuewpwntt. Tkii book eonfiUu <M*t»-.t**tc ZttuJSiZSu. 
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Ndtfrwpd fttadln* MittHal 



m conont wmmw to demy CTBgwrtew 

Omim THE PROCESS OP LIVI* ft 
J^W- M. Eddy, J# t *t tl. /li*. 

Prfct: S8.00 «•» 
COPjNB WITH THE OIL CRISIS! Mr iCK AMD 6ff* A* n»n.imr«r e 

wS^S fpia^ 4 Bmi " Pt ' • 21218 

COONTDOWl TO A NUCLEAR MflMTflPTlMi 

; b s!«' ssswrt -bar c,rcit * ,,,d,fl> ' 

Price: $3.00 lft 

******* «*^*t Htt^eoA^St MaeS*^ 
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■Kkgrawd Wing fttwltl 



Prict: $2,50 , . 

Vmmv sot rn.c 
}«tli5r; D. IterHs 

OIKCT USE OF T Ht SUTS «WB» 
J»t}or: f. Oantels 

J»ttor: Paul h. Stddtns 

StaWS*' "»»»«».. MMMh. M 19107 



9« 66 



tackfround totdfn* Mitfrfal 




£*si-«m* to ^gsmm Bgg a Tffntini 

Met: $5,50 , , 

TkU book tontmimk AJm*>» ^ UWti : f-12 

Ecoiosictt rm 
Author; €;•*'.*!«> 

2£"J?^ «* ovw 500 ^ auSi J?:" 
^-«w^ipt^ ^eo*Ut^- ^^f**? *** «*-««t-Ma4*- 

ICOWOmcs nir^t^r) ' ; t ^ 

Author: t, £< 6ra>*on • •>•• 

Mrwlfi Prtft, Inc., Box 2202. Print***** y, «^ 4#4 

Met: $16.% (hirdcSy) * ^ 1nCit0n ' W 08540 

Ut* boot tfuiMt ji . ,**T ,, « 10-12 



oveAfou. 



ttthtology 



»*» too* u .t "-vUU-vUdt <c nrfeufeattfe w U 
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PHtt* tMfrf M opto f nt 

»w9 or Mort cost $ .SO otcb Ltvtl: 7-12 



_ (1»0) 

hu/jitu-tUt HfpWocA mitt mhattuu. " * 

PW6Y <g0 awnnmtuT 

EEEMV BOOK 1 (1975), gjggyjgo^g (W7) 
Author: John Prenls 



55 
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Btckgr<ot»d Rttdlng tottHil 



{ i *V 



THE CHEWY COHTWERSY - 

Ilt^t^ 1 * fflft!^ 
CKttY. ECOLOfiY t igggg 



. - ... StttU*t*t* . 

2""S^?** to,, » *** wnveu^n 0* feet to Met 00* a*m£m 

gWCTSY. ECDWMIC 6MWTH. i T»j EWTBawn^ frett 
Ejlltpr; iSw-Jfe tcfcurr 

tnto*t imam Auppdu tod pfwtutbiQ thtmSXU^^^ 



ECW6Y; DEMAHQ VERSUS f QPMY (1975) 

- S w SffiL* MBIIi R,1,cht 
^•wil ST c ?S8S y ' 950 Wn1v,r * 1 ^ ****** 

. Met:' .$§.75 12 
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tftckfrm* Rtadlng fettrttl 



CTEMBV ESSAYS 
Editor: felcohi Hills 



Wn m nmmm aBOKHB dm) 

Author* If dirk * 

mm a ™E ffiMJ) OF THE Py nnc 
Autlior: H. Htllatn 

8h^AS-'^ WE -^.^«^^W 10017 

ITS P AST. ITS PRfSFMT. ITS PtmiBF 
Author: fertln J. 6utn1k 

■SSK arioso? *" **" 

Met: 15.50 . 
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I. MEDIA 
I. looks 

2. Ttxtboots 



ALASKA A TljE ESKIMOS ■ --^L, ' - 

.BOtton.NA 02210 

- f 8taiwiMir "Tilnf inliiri tiir ■fft ■ 
tlftjSfll, yiEMCf, aii n^mr* (?Mfd UHim) 

SfiJ^W ' 0. Box 7600. bil^o, a 60680 
.rrlco: $10,89 . , , j . ttvtl* 8-12 

CHOICES 1 DECI SIQWS; ECONOMICS j SOC^rTf 
-Boston. HA 02210 , ' 

-Prlct: 4 86 jstodjjt ttxt) . Lsfll: 6-8 

JJfVf* °< * 4W *** c*^^ m CMlcme i erf 

ft*%j£i mkick vumUu ****** emS^SSrx Sk^ t 

ga&dt fcu iugguttd acUvULu. * 



CMU EjgjjgV S CRISIS 

. Author: L. D. Chsff1n s . 

H »t3^S-I? OU *?^ 0 lT 1 * ,ow ®* E - Co*»ny, 
-JO Msttrsldt »1bw» Men York, JY 10010 

> T **A ^ «h -Utaodnctk* t& tfce *ote orf a**l 4n ifce cu*am£ 



*. 

Ttxttooks 



i r 

EMP6Y: A PHYSICAL SClflftE 
Witor: P. C. Btm*»1r 

PHct: $8.70 . . ^ l^i. a_in 

Og*SY | ECOL06V (1975) 

SW 1 jBWil^ CT 06854 v. 

EHPBT I INERTIA 
Author: H. HtllMn 

tittoteij. f 4a turn o( tvc**fcy 

tNCRSV I THE FUTURE 
J25 0 Jfi,/ 1 lr H ^ ,w,d » Thorns HMMh II 

«e energy laowi. It ducuuti vwiAomtxtaJL Jaauba mJL 

116 



Textbooks 
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PERSY CRlSiyiMO.77 (3 y olMts ) 
ENERGY FROM saiorr th y$| fmT j- 

^u^sr Agr^' i,m ^ A""* 

Prlctfj $5.95 . , 

EHER6Y. OBfiAWIZATIOW * I iff (1967) 
Author: Jt. R, P iMf t$ 

PHct: S3. 75 



14 ?f rt°^^e^4 irt 
valtahU to IbjJjta . 
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EXPLQRII 



Met: $3.45 i.^,. - . 

FOCUS OH EARTH scinrr 
Author: M. Bishop 

•»*i*mtKt, mi tkt cJUuuJUuUjok o\ JcSTittS; 

FOCUS OH PHYSICAL SCIENCE 
Author: C. E. Helmler 

™Xlg«n$r"' 1300 A1 « c ^ 

Met: $8.40 , # - ft 

andvnw ttdmloqt. ****** 



1-3 



"Si fsr- '&» * 70 At,,nt,c 

Prlct: $2.16 (pupil text) Lm i. 

$6.60 (teacher's oulde) L • V • , • 
IK*.*?* u P**to( an rttmvtfaJiy lociat kUtnct ivOma 
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Ttxtbooks 



THE HEAT'S OH 
Author: 8. M. Sltgal 

Prwtlct-Hall, Inc., Children'* Book Dapt.. 

Cnglewood Cliffs, Hi 07632 
Meet $4.50 LtVfl . 3, 

INDUSTRY; PEOPLE A THE HACH1NF 

M iE * ^J 0 ", Inc 470 Atlantic Avenue. 
Boston. HA 02210 

$3.90 (teacher's wide) 

*P«^^n. *ae«^ onrf cape** *ve**ii* In tkt 

TAe <wdieA»4 gtOrfe contain* i^cUctf aettv-tta*.^^ 

INVESTIGATING THF FAPTH Mo?«) 

Houghton-Mifflin Company, Two Park Street, 

Boston. NA 02107 
Price: $13.76 Ltvtl . W2 

ifiqwiAy oUuUtd. « oc 

JUNIOR SCIENCE BOOK OF HEAT (1964) 
Author: Roceo V. Ftravolo 
6 *?T;; r Sw? u,>11 !!! 1n9 '^'V' Editorial Offlcts, 

JSL Cb !7L StrWt> *» *"■•»• CT 06840 

rrict: >3.9C Laval* 2-5 

J^^J*^ tf.*"* ptAtintut Iocju' about 
txptfUmtnti and iLLutnatloiu. 
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Textbooks 



LAMPS OF THE MIDDLE EAST 

Allyn a Bacon. Inc., 470 Atlantic Avenue, 
Boston. HA 02210 

MCe: C'2 Ji^.* 1 **) , Lw*l: 4-6 

rtl . H.68 (teacher's wide) 

VrL , V ^ >KU o{ tkt VUMU UU in turn 

Uaeh9A a gtrfdt ineludu lugguttd UaJuUng atUvUiu. 

LET'S FIND OUT ABOUT TUT gg (1975) 
Author: Shapp 

PMee^^W* InC,, 730 Mfth AvWUt> ** Yor ?« " 10019 

MOTION 
Author: Legurm 

Creative Education. 123 S. Broad St.. Mapkato. MN 56001 

rrice. >9. 79 Level* 5-9 

*Mi thU book <fce *e*fe* -a encouAagerf do KU on* tkbtkbm 

tfewrted <o p*obt€»-4o/u^ and expeiuwlit*. 

OUR NATURAL RESOURCES (1976) 
Authors: H. B. Klrcher and P. E. McNall 

* lef!?!!*!?? Pr1ntwr * •»«■ PMbHshers. Inc., 
dJ!I 27 RIS ft5 k$on Street » Danville. IL S1832 
rl!? e ; S* 5 ! I d1 »«wts available) Level: 10-12 

uai <^ tht pdxcUptu oi tcotogy. u toautTon tonttoWj* 




Instructional Matorflls 
1. Currlcylw Materials 



A)g!gr: H. Basso* 

SS J? 0 ** 00 :' Inc " 50 E "«x St.. 
Rochent Park, NJ 07662 

Mce: $4.95 l(M ^,. 

Price: $5.50 L#w#1 . . 

CKRICUUM RESOURCES FOR ENVIRONMENT Ai ppncoree (Vo1(|BM , §nd n) 

JhI^L 1200 Chafters M - Cbluabus, OH 43212 
mce. tree L«vni» 7 1* 

ic^cnce, 60(UM tfudia, and vocational a^^hLmTii 
tMAty and twUomtntU tducation. *«a*ea *n 

EARTH SCIENCE CDRRICULUH 6UIDF 

RlS: I I$M0 d,nt SCh001 01$t •• 1517 Ave * P1an °. 75074 
TWa Xa jxvti oi a liutgvL cwuUxujJbm guidt ItZdi fwil 

mtviiaU nttdtd, and activity tuggutlom. ; 
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m Materials 



ELECTRICAL PRODUCTION * Pttturimt rnr^ 

To ?S; J*rt*o»- Environmental Education Ctr 

1601 Van Buren, Topeka, KS 66612 
fr ce: $2.50 limit! copy) i^i. 
TkU auldt , . Lavti: 11-12 

e^icat^n nfttiAaea. uppumM * ****6lht**iXcimtMt 




Jttlior: H. Twry 
WSf 13.00* E,nh ' ,M *» « 9410S 

To ?S! ***">»■ £""'»w«witi1 Education Ctr 

Ltval: special 

ENER6Y CONSERVATION; gQipg fMg< cnp 

{ $ ; octit1 °" of School Administrators, 
Price: $.75 (quantity discount available) Laval- r i» 

ENEMY, MATTER, a CHANSE: Ej^URSI ONS INTO PHYSICAl SCIENCE 
Author: R. D. Townsend 
Scott, Forasiaan.and Co., 11310 fenini 1 In- 
tel las. TX 75229 1 LaM ' 
Prlca: $7.98 . . , . 
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turrlculw Materials 



tmmmm tj epuutioh bupe. im? 

Price: 11.00 LmmI* ri> 

T«* U a ccm&Ut tnviAomtntal tduaUu* WAtefa ouJA. 

Met: Contact source for Infomitlon L*»»i. r u 

U «*UX*hLt in SputUklSdHu^ Me4 * u ** 
ngOHg OUT ABOUT maerr* 

Mjifk Prest, 10300 W. Roosevelt Road. 
Wtstciester, II 60153 * 

.B«J!ft , M: K-6 

»ct4 and concept*, eta* 
i *nd UxpU upeUmtntA. 

£KPt BOX: HUMANISTIC EHVIROHHfrrAi rairiTtn, (1Q75) 

^2 1 ^ISl f1ntWKteWt ° f Wl8oU ' P « 

Mce: {40.00 (+$2.40 tax In Calif.) ttvel: K-8 

rf^td ^ 6e gutted ^Ko UaJUng o( am, Mo/tet <uca. 
IWTCRACTIQM SCjcNCJ CURBlCUItii pprtirrr (T9y$) 

Skifli^ 4 P ' * ** 760 °. "»W IL 60680 

f*"*>€d in nomination ot 4o<UclL6m^ andm^kttS^ 
« **nU*y appKcach to tkt intvJSZn oi^^^Xe. 
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Currlailw Ifaterlels 



INTERCOM 77t EXPLORATIONS \H THE PtgBfif WT ggggft 
(order under $6.00 must be prepeld)* 

mS^i™ Em ,8th strttt ' York » 10003 

INTERCOM SO; AMERICA IN m ynom 
pJlJ^, 2 }? Ea$t 18th Street ' *» ^rk, Kt 10003 

rriss. II. /» Lftv*1* ft 19 

™. i or<te ?^ mist be prtptld) 
TU* tt*(* 4JuUudt& KuuUw, data. UUioml ******* 

tconomicA, ml pk£iopk£ ** ****** *° ********* 

INTERCOM 82; ENV I ROfHEHTAi ISSUES & THE tj 

S55?"il?75 ^ ^ Stn!tt » ^ Y0fk - W ™°03 . 
w . ^I*™ undef **.00 «"st be prepe1d) V,l! >12 

LESS POWER TO THE PEOPLE: fwirqhhemTAL FwPB fiv ntr 

'Wrr^lSSlO 009 "' 10 "* ,56 F1fth Su1t « 
Price: $6.50 . . 

«WcA ^ nonttchnicnl and ptc juSSHSSi. ^MmtZon 
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mm* | BBg m t» st^bv g tut ^ 

^fffj^ 3ttH (fete: A*IUbit mUin fcyrffc, 
* ******* Mrf co^oUWph of At w&«TSu 



BSIflSKBa M-t-tw (1975) 
BBB& jfisagg » 

Ayttar: Pittr Cltrit 

gjBfflg HDM 1 >HY7 

|M 4ie{tt*do* 4 ukU on njc£*u powe* d&u^Z rtjl 
tppU^t to pktUu, diJ^JS^^ii^ 

PHYSICAL SC1HKE, A PROiLBI sgtVIjg i^ffl 
Author: J. L. UfUr et il. 

M«? 19 P 35 y, °* "°" WM6, ° ,11,S ' n 75220 

^ ** ***** ««* JSSJi «£L £ 
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Curriculum Ktttrlals 



POWCT: IfUSTRIAL EDU^TIOH CURRICULUM GUIDE 
isptmi cducitlon fTOrfil for CIS Hindi ct»td/D1stdv«nttgt4) 

^oShlfiE 6 lani 1, 0f Voc,t1onal * Education. 

<mc^ octaOUw, e**ua£tOKAt««, and W'SSeSt 
powtA, tUc&Ucjal povxA, ud ktat vqUu. 
PTOBIHR THE NATURAL WORLD: CRUSTY PROBLEMS * WHY YOU'RE YOU 

Met: $2.31 LtVfl . 9 

g* 0 ^ Lfcl (IPStructltn^^kuWtmlrtwwnt) 

1927 Main Strttt, Grttn Bay, Wl 5*301 
El* 81 * 5°!!^ SOttrc ! ^ ^nation. Ltvtl: K-12 
l<* tnuAomvitaJL vkcaUon dulgntd totJud^JSuST 
4Mp^ txvtu>mt*tal attUudu and votuu. Tkt AuaouUd 
***** oi A^dy and tht^g%m oJSS *E utoltkt 
*U*ioAct»tnt ion cJtAutuxm activlUtA. 
SCIENCE CURRIC ULUM IMPROVEMENT STtmv (1971) 

STJ^J 1 ^ 4 CoB, P af V» p - 0. Box 7600. Chicago. IL 60680 
met: 13.00 Ltvtl' 5-6 

SCW dwttcpi tkt kdtxZLiic ILttAacy oi UudtKU at tkt 

SUGGESTIONS FOR TEACHING EMERfiY CONSERVATION IN HOME ECONOMICS 

Mce: Frte Ltvtl' 9-12 

TkU U dttftntd to aid i* dtvtloping komt-iut tntAau 
coiutAvation cujulUmU. It contain* Idvu ami ttdZLuu 
ft* cliUAoom ttAching and Ktlattd acUvULu ~*™*-" 
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1 ENERGY CONSERVATION GRANTS 
program Training Manual 

■ for Schools. Hospitals, Locol Govoromonts sol Public Coro Institutions 




I TEXAS 
ENERGY MANAGEMENT 



PORWOUD 



This manual has bnn prepared by tha Stata of Texas, Governor's Offica of 
Energy Resources, in response to tha national Energy Ccmaarvation Policy 
Act, Public Law 95-619 - November 9, 1978, The intant of tha instructions 
and matarials containad herein, is to ba in full cos^lianca with DOB 10 CPU 
Part 450,455 Energy Maaauras and Energy Audita i Tachnical Aaaistanca and 
Energy Consarvation Maaauras: Grant Programs for Schools and Hospitals and 
for Buildings Owned by Units of Local Government and Public Cara Institutions. 

Ttie staff of tha Governor 1 s Offica of Energy Raaourcaa raaponaibla for over- 
all program coordination of tha energy consarvation grants program includa 
Duana Kaaran for aducational institutions, John Carlson for hospitals, and 
Larry Morgan for local government and public cara institutions, Duana Kaaran 
was projsct diractor for tha development of tha Program Training Manual work- 
ing in coordination with tha Offica of Facilitlas Planning and Construction, 
University of Taxas Systeau 

Tha graphics for tha covars wars providad by Planargy, Inc. 

Tachnical aasistanca in tha praparaUon of this manual has baan providad by 
tha Univarsity of Taxas System, Offica of Facilities Planning and Construction, 
which had pravioualy davalopad a comprehensive anargy management plan in com- 
pliance * ith tha fadaral grant program with tha aasistanca of Haamer Consulting 
Engineers, William £. Wallia £ Associates, Love, Freberg 6 Associates, Lockwood, 
Andrews and ^ewnam, Inc., and Goatting & Associates. 
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BBS A ODITORS HAMQAL 



**BLE Or COtfTWTS 



Foreword i 

Table of Content* u 

iii 

Stat* Implementation x 

Major Procedure* and Activities 17 

Suppl«*ntal Auditor Instructions 22 

Completed S«pl«i: ECC, PEA, EA Pons and Instructions 37 

Simple Weather Data 78 

Kaintenance and Operations (Exemples) 94 

Energy Conservetion Measures/Projects (Ex espies) 103 

Definitions and Energy Constants 120 

Blank ECC, PEA, EA Fonts 126 

TA/ECP Application Forms 143 

Federal Regulations 

••••••••••••••• Id 2 
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EHERGY AUDITOR TEAMIHC 



AOMQA 



DAY 1 



8*00 - 8:15 
8:15 - 9:30 
9*30 - 10*00 



10:00 - 10*15 
10:15 - 12:00 
12:00 - 1*00 
1:00 - 3*00 



3:00 - 3:15 
3;15 - 5:00 



DAY 2 

8:00 - 8:30 
8:30 - 10:00 



10:00 - 10:15 
10:15 - 11:15 



11:15 - 12:00 



12:00 - 1:00 
1:00 - 2:00 
2:00 - 3:00 



3:00 - 3:15 
3:15 - 4:00 
4:00 - 5:00 



Review of Agenda and Procedures 

Presentation of Federal Grants Program and State Implementation 
Review of Data Pone - Energy Coat and Consumption Forma (ECO 1 

through 6) Preliminary Energy Audit (PEA-1 through 6) 

Energy Audit (EA-1 through 4) 



KC Form * BCC-1 through 6 Completion* Detailed Review 



PEA Forms 1,2,3 a 4 Completion* Detailed Review 
Instructions 
Example 



PEA Forms 5 & 6 Completion: Detailed Review 
Purpose 
Instructions 

Weighting Factors Identification 
Example 



Questions from Day 1 
EA Form EA-1: Detailed Review 
Instructions 

Major Building System Identification 
Example 
Break 

EA Form EA-2: Detailed Review 
Instructions 
Weather Data 
M £ 0 Procedures 
Example 

EA Form EA-3: Detailed Review 

Instructions 

MHO Identification 

Savings 

Cost 

Example 
Lunch 

EA Form EA-3 (continued) 

EA Form EA-4 : Detailed Review 

Instructions 

Retrofit Identification 

Cost 

Savings 

Payback 

Example 
Break 

Recap, and Questions 
Implementation 



iii 




STATE INPUEMEHTATION 



This section contains a synopsis of the Federal 
Grants Program and describes the strategy through 
which the State will assure compliance with these 
regulations. Of major importance are the imple- 
mentation schedule and the method of allocating 
and prioritising grant funds. 
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^^ Y c C 2t5? VATION GRANTS PROGRAM FOR 
o, IE£2&. H 9£ ,TALS » LOCAL GOVERNMENT AND 
PUBLIC CARE INSTITUTIONS: STATE IMPLEMENTATION 

OVERVIEW 
Background 

H^Ii!^ 1 B ^I f Conservation Polic y Act <* "78, (P.L. 95-* 1 9), contains major 
grants programs to promote energy conservation in four sectors of public and pri- 
vate non-profit buildings constructed prior to April 20, 1977. The Grants Programs 
^^Sl r 1??T f "IJ* <Wd *y of Local Governn^T 

JE?*^ ^l'*^ (T,,le 11 '» Parts ' and 2 of the law) are voluntary oc- 

erXt^Jv" 0 ^ 50% ^ Ch j , S. F f^ Ql program, to teadminis- 

Z iLZ ZZ?r i ^ ° f ?! 50 stQtes » Rico ' th « Virgin Islands, 

the District of Columbia, Guam and American Samoa. 

Program Objectives and Activities 

The objectives of the program ore to provide f inoncial assistance to the eligible 
institutions for the energy use analyses of buildings and energy saving measures, 
m order to assist the institutions in accomplishing these objectives, the gronts 
program has been structured around four steps which comprise the two major phases 
of these programs. ^ 

The first step of Phase I is the Preliminary Energy Audit (PEA). The purpose of 
the Preliminary Energy Audit (PEA) is to determine the energy savingspotential 
of buildings by identifying the physical and energy-using characteristics of the 
TrS^t .^rwjor componersts of the PEA include major energy using systems 
identified in terms of fuel source and physical characteristics, prior building energy 
conservation efforts, renewable energy resource potential, and energy savings po 
Jential. The PEA is to provide basic building information which will identify those 
large energy using buildings and systems which will become candidates for subse- 
M^sureT(ECM^ ,tS Technical Assistance (TA), and Energy Conservation 

IIl™Tt St ?£: 2?A En ^? y ^ UdIt » f ° Pr ° vide Q wrvey of tne Gildings identified 

SLY*?JZ • E ' ^ ^ Aud,t include5 reportin 9 the energy 
use level and major energy using systems of buildings; maintenance and operating 

procedures which may be implemented to conserve energy; and data which may 
identify the need or potential for the acquisition and installation of energy con- 
servation measures. 
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The first step of Phase 2 is the Technical Assistance (TA) analysis. Technical 

P^fes^?^ ° f ? —I/- PeXmeTby a regTs^ed 

professional; and it includes data relating to specific costs, payback o*Hoi ™H 
projected energy savings resulting from the purchase «d tafcffi^ vtio^ 
energy saving , devices or systems. The TA report will include recomrr^ ^ 

energy systems, and automat ic setback devices to name a few. 

edible*. 1 * lQSt StCP f ° r *** l0CQl 9 ° Vernment «J public care buildings are 

25 li^IiS?' ^T 97 ConservQt i<>n Measures (ECM) provides for the purchase 

nSfifS £Tf SLTSi me ° SUreS inC ^ in9 materiQl ' ^iP^ent, andXptysical 
moait.cation of the building recommended as a result of the TA audit. 

Funding 

scnools and hospitals, and $65 million for local government and public care build- 
in Phase I, the Department of Energy (DOE) will moke grants available to each 
iH^T^ ° stQte - wide W" 0' PEA-s in all 4?otego™ of ellgibl^ild 

oTc^inalA^ ffL^Js 01 g r rnment ^ Pub,,c ^ i"muS : b bo h 

IZ^. j 9 H " ^ phQses the state will be responsible for the overall 
planning and administration of the grants. overan 

!?s£T 2 *I ran , tS ^"J* awarded t0 di 9'" ble institutions in occordonce with state- 
wide plans deve oped by each state energy office and approved by DOE? Grant 
appl.cat.ons w.ll be submitted annually to DOE through the Governor's Off ice of 

wo?^^^ Wh,Ch £lL fl ? prov * ^ ^i«*etSm for funa^ and t£n for- 
ward the applications to DOE for final approval and grant award. 

Institutions will be able to use in-kind contributions (such as salaries of personnel 
and building materials on hand, etc.) to make up all or part of their sSJSSKi 
funds. New construction is not included in these grant programs. 

Some funding consjderations are stated as follows: 

Under the law, schools would receive a minimum of 30% of the state 
allocation and hospitals also would receive at least 30% of the allocated 
monies. The remaining 40% would be available to schools and hospitals 
based upon recommendations of the Governor's Office of Energy Resources. 

t^ t 0*5% may reCCiVe m ° re thQn ' ° % ° f the t0tQl federal funds <* less 
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. Funds granted to a state or individual facility must be matched 50/50 
from non-federal funds. 

. Funds may not be used ta repay money expended for any energy conser- 
vation project commended prior ta the effective date af NECPA. 

For schools and hospitals, in cases af severe financial hardship 1 0% af 
a state's grant allocation will be reserved ta pay up to 90% federal share. 

^%T dCr ^L Wi , t ,r £* authorized furK «ng "eve's for the program under 
NfcCPA and the US Department af Energy allocation factors for 1979, 
it can be estimated that Texas could receive $39,807,975 during the 
three years af the program. However, full receipt af this funding is 
contingent upon Congress passing appropriations ta match the authorized 
funding levels. As af the date af publication af this manual, Congress 
had appropriated $300 million af the total $965 million outhorizaton. 
Actual federal funding for the Texas program during the first af three 
program cycles is as fallows: 

1979 (Ending September 30, 1979) 

Phase I Phase II Total 

PEA/EA TA/ECM 

SS^ftw r $ $7,334,243 $8,227,067 

Local Govt & Public Care 334,809 713,051 1,047,860 

TOTAL $1,227,633 $8,047,294 $9,274,927 

^iniH 1™?}}°*°?™ t0 thc ^ates is due to lapse after September 30, 1979, 

, hQS « st f ab ! lshed Q schedule which will allow the institutions 

to apply for the federal grants and have the grants committed by DOE prior to 
September 30. Refer to the enclosed schedule for timelines of major activities 
(milestones) for the first program cycle. 

Schedules for the second and third year program cycles will be distributed to the 
eligible institutions at a later date. 
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PLAN OF ACTION 



The following Plan of Action and subsequent sections were developed as part o* 
the program narrative submitted to the U.S. Department of Energy by the Governor's 
Office of Energy Resources. The Plan of Action is designed to facilitate the sub- 
mission of institutional applications for Technical Assistance" and Energy Conser- 
vation Measures by establishing a condensed schedule for Preliminary Energy 
Audits, Energy Audits, Technical Assistance, and Energy Conservation Measures 
during the first program cycle which ends on September 30, 1979. The schedule 
of activities for the second and third years of the program will be more relaxed 
than the first program cycle as twelve full months will be available for each program 
cycle during the second and third years of the program. 



PEA and EA Forms and Instructions 

Preliminary Energy Audit (PEA) and Energy Audit (EA) forms and instructions have been 
developed which conform to all the requirements of 10 CFR 450.42 and 450 43 
published in the Federal Register dated April 2,1979. The PEA form includes 
two optional pages, 5-6, which will help to identify the energy savings potential 
of buildings. Although the information is optional, it should be noted that the 
more information that the Governor's Office of Energy Resources (GOER) receives 
about energy savings potential, the easier it will be to assess the subsequent appli- 
cations for Technical Assistance (TA) since GOER is to review and rank TA appli- 
cations on the basis of energy savings potential. It is likely that pages 5 and 6 
of the PEA form will be added to the institutional applications for TA. Pages 
5 and 6 of the PEA are especially important for a building which is part of a cen- 
trally metered complex. 



Both the PEA form and the EA form should be completed for each building which 
will be the subject of a subsequent TA. Since the EA is a pre-requisite to the 
TA, the building for which a TA application is submitted must also be the building 
for which an EA (also PEA, since it is a part of the EA) is submitted. As an examp 
;f an institution conducts a PEA and an EA on a complex of which the TA building 
is a part, the PEA/EA reports for the complex will not be accepted as meeting 
the requirements of an EA for that building. 



Distribution of Forms 

The PEA and EA forms and instructions will be distributed to eligible institutions 

■ t 7^° n I ° f thC PrOQram Tra ' nin g Manual in which they are enclosed. This Manual 
will be distributed to energy auditors who attend the energy auditor training courses 
conducted by GOER or its contractors. The PEA and EA forms and instructions 
mcy also be obtained by writing to the Governor's Office of Energy Resources, 
//03 N. Lamar, Austin, Texas 78752. 



Program Training Manual 

An Energy Conservation Grants Program Training Manual has been developed 
which will include all the information which is required for participation in both 
phases of the program. Among other enclosures, the Manual includes the PEA 
and EA forms and instructions, supplemental data gathering reports for use in 
monitoring energy consumption as is required subsequent to installing the Energ) 
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Conservation Measures (ECM), the TA and ECM institutional application forms 
and copies of the federal rules for Phase I and Phase II. 



Energy Auditor Training Program 

The Program Training Manual will be distributed to the people who attend the 
energy auditor training program. The EA training program will be conducted 
u Qp ? l i 0X , i r 1 ? ely twenty (20) re g'<*» throughout the state between May 9 and 
May 31, 1979, to facilitate meeting the first program cycle application timelines. 
Subsequent EA training sessions will be conducted throughout the state in prepara- 
tion for the second and third year program cycles. 



Submission of PEA and EA Forms 

In developing the State Plan, tentatively scheduled for June 15, 1979, GOER is 
required to obtain and analyze a sampling of PEA reports. In assisting GOER 
to meet this requirement, we are requesting all administrative units of eligible 
buildings (i.e., school districts, private schools, colleges and universities, hospitals, 
units of local government and public care institutions) to submit to GOER only 
three completed PEA reports by May 25, 1979. PEA reports should be submitted 
for buildings which the administrative unit believes are typical of the construction 
for each of the three periods: (I) pre- 1 940, (2) 1940 to 1965, and (3) 1965 to the 
present. We are also requesting that each administrative unit completes page 
2 of the PEA form for all eligible buildings under its jurisdiction limiting data 
entry to the "Ar ; .ual Totals" line, the BTU conversion table, the Energy Utilization 
Index and the Energy Cost Index. This information will assist GOER in meeting 
its responsibilities for assessing a sample of PEA reports and making projections. 

The EA reports (which include the PEA rc, jrts) are to be submitted to GOER 
with the institution's application for Technical Assistance; or if the institution 
receives an EA grant but chooses not to submit a TA application, the EA report 
would still be due the same date established for the submission of TA applications. 

Energy Audit Grants to Institutions 

The federal funding to the Governor's Office of Energy Resources for the first 
grant cycle ending September 30, 1979, for Phase I totals $892,824 for schools 
ond hospitals and $334,809 for units of local government and public care institu- 
tions. Of these amounts, 75% is to be designated for energy audit grants to insti- 
KVfT/if*^' $ 669 ' 618 wi " available for grants to schools and hospitals and 
5251,107 will be available for grants to local governments ond public care insti- 
tutions. Refer to Federal Register dated April 2, 1979, Part 450, Para. 450.46 
for grant amounts by building size. 

Since the EA grant funding for institutions will be committed by the US. Department 
of Energy (DOE) to GOER prior to September 30, 1979, there will be no problem 
with this funding lapsing. GOER will have at least twelve months from notice 
of grant award (approximately May 31, 1979) to award the grants to the institutions. 



The .Covww-s Office of Energy Resources plans to develop on EA grant application 
for ™t»tutjons _to be made available during the late summer and early fall months 
of 1979. The ranking of EA grants will be based on criteria which is similar to 
the severe hardship criteria for TA/ECM identified in 10 CFR 455, Pora., 455.71 
published in the Federal Register dated April 12, 1979. The rationale for this 
decision is that since the EA grant funds are so limited, they should be available 
to institutions which do not have the financial resources to match TA aid ECM 
tedera| funding but which ne*d to identify no-cost or low-cost maintenance did 
operating procedures which may help them save energy and related costs. 

SCHEDULE OF PROGRAM MILESTONES 

MILESTONES SCHEDULE 
Second Calendar Quarter 

1 . First year grant cycle begins April 2 

2. PEA and EA forms and instructions developed April 1 1-26 

3- GOER distributes PEA forms and instructions April 27-May 1 1 

4. State application to DOE for PEA/EA fundinq 
($1,227,633) * May l 

5. EA training program developed May I 

6. Energy Conservation Grants Training Manual 

published May 7 

7. Training program for instructors of energy auditors May 7-8 

& EA training program is conducted; PEA/EA forms 
and instructions and TA/ECM applications of 
institutions ore distributed May 9-31 

9. GOER receives PEA forms from institutions for 

State Plan May 25 

10. GOER analyzes completed PEA forms reports) May 25-31 
Third Calendar Quarter 

II* GOER submits State Plan to DOE and applies 
for 2% out of the 5% for TA/ECM administra- 
tion funding i5 

12. Deadline for submission of TA/ECM applications 
to GOER (PEA and EA reports must be submitted 
with TA application; PEA, EA, and TA reports 

must be submitted with ECM application) July 6 

13. GOER reviews and ranks institutions' TA/ECM 
applications j^y £.30 
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14. hstitutions' TA/ECM applications submitted 

to DOE by GOER 30 

15. DOE notifies institutions of TA/ECM grant awards Aug. I -Sept. 30 

1 6. EA grant applications available to institutions Aug. I -Oct. 31 

17. First year grant cycle for PEA/EA ends Sept. 30 
Fourth Calendar Quarter 

18. EA grant applications awarded to institutions Dec. I* 



ADVISING ELIGBLE INSTITUTIONS OF PROGRAM 

^.^^ T\^V S t° a " eli9ible '"»titutiom Informing them about the 
Tnc program areas. Under the State Energy Conservation Pit** nrrv*^ rnco 
had contracted with each of the twenty rJtaSlSSSSr is!rtSEti£f? 

cwd?rS«^h^T dUCt f d m ~ ,l C flB CVery ™ ,h sjnce March with the Energy 
^tir^ w'th t^^?' J" tUrn -' the ^ coordinators have conducted 
meetings with the schools to disseminate information about the program. 

GOER sent letters to the presidents of all the state's 94 public and private colleae 
and un.vers.ty campuses on March 15, 1979, inviting themTo send repawn f$£S 
to a meeting conducted in Austin on April 27, 1979* m«lvlngVconS2SS 
^'^^.sc^ssion of the energy conservation grants ^ 5-^ 
people attended the meeting indicating considerable Tintereit h me pr^om. 

^ m ^f!"? ° n A the . 9rontS pro9ram for PuWte Private non-profit hospitals is 

bleTstt utttrZ"^ 7 l0 ' ,97? - WiciQl '^nitso7^lU^m^tLe 
been sent letters about the grants program and the energy auditoV trainina nZL 

^ZfJT* A »n regard to grantT^Sn^ 

was made at a meeting of the executive directors of th# T**«« r«ii^:i/25 ? 
rnent(COG)onMarcn%, 1979. GOER ol2 "teXto t^f^lSST 

ta iJTJS f Qt< i ^ thC di$seminQt| o" of information about tne grStTSoJa^ 
To units of local government. 1 

Letters will be sent to all eligible institutions informing them about the enerav 
b^weenXOTr * * h ^ 
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J!^™**!!? 1 : ***** ovolloble for each program area has be«n included 

Tra^M^I Overview of the grants program in the Program 

CONSULTATION AND COORDINATION WITH ELIGBLE INSTITUTIONS 

^ ^T^* ^^f*^ ^ Resources established a higher education advisory 
council in January, 1979 and has conducted monthly meetings to develop program 
mplernentatK>n strategy, develop the State Plan, and discuss the elements of 
the Phase I application to DOE. 

As related above, the twenty regional Education Service Center energy coordinators 
have served as liaison between the schools and GOER and have been involved 
in the same activities as the higher education odvisory council. 

The Governor's Office of Energy Resources has established a hospital advisory 
council consisting of hospital engineers, administrators, architects, and state 
hospital association officials. A council of representatives of local government 
ond public care institutions is also being planned. 

Numerous meetings have been conducted with groups from schools, hospitals, 
units of local government and public care institutions where important exchange 
of information has contributed to the development of many aspects of this imple- 
mentation strategy. 

PROGRAM SUPPORT MATERIALS 

A Program Training Manual has been developed as the primary document for con- 
ducting energy auditor training. Although the Training Manual was initially designed 
for energy ouditor training, the contents were expanded to include the TA end 
ECM institutional applications, energy consumption monitoring reports, ond other 
resource materials. It is believed thbt this approach for disseminating materials 
and information will greatly reduce multiple mailings and provide for a more timely 
distribution of materials. The contents of the Manual are as follows: 

Foreword 
Table of Contents 
Agenda 
State Implementation 
Major Procedures and Activities 
Supplemental Auditor Instructions 
Completed Samples: ECC, PEA, EA Forms ond Instructions 
Sample Weather Data 
Maintenance and Operations (Examples) 
Energy Conservation Measures/Projects (Examples) 
Definitions and Energy Constants 
Blank ECC, PEA, EA Forms 
TA/ECP Application Forms 
Federal Regulations 
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The Manual includes the EA form which provides for data collection on heating 
aegree days, cooling degree days, insulation, and wind speed for regions within 
J» »tate. Resource materials to help the institutions identify these data have 
oeen included in the Manual. 



The Manual will be distributed at the twenty regional energy auditor training 

a • C °?t C I ed 9 and 31, 1 979, as well as subsequent training 

KETif "? feo**^^ ***** Two-thousand rrMnualTwiMI oe pub- 
lished by ^ ./ 7, 1 979, with additional printings as required. 

ENERGY AUDIT GRANT DISTRIBUTION 

As discussed in the Plan of Action, there are many institutions which will not 
h^^f.c.ent matching funds to take advantage of the federal grants program 
for Technical Assistance and Energy Conservation Measures. Many of these insti- 

V- mt . er !? t ted . in what th «y can to save energy and related costs; 
indeed, it is these institutions that need to save money anywhere they can. The 
institutions which can afford the 50% match required for Technical Assistance^ 
and Energy Conservation Measures will be able to send people to th, -nergy auditor 
training program or hire consultants to conduct the energy audits. It people are 
trained to conduct energy audits, then it is questionnoble what purpose any EA 
grant funds would serve except to defray the expenses of the energy auditors 
who are already under salary of the building owner and who would most likely 
conduct the energy audits with or without a federal gront. 

In order to provide for the equitable distribution of EA grant funds based on need, 
tA gront ranking criteria will be established consistent with the intent of the 
grant ranking criteria for severe hardship established in 10 CFR 455, Para 455 71 
These criteria will be sent to DOE along with the appropriate weighting factors 
after the advisory committees representing the eligible institutions have on oppor- 
tunity to consider this program and before the EA grant applications are rrxxte 
available to the eligible institutions. 

As identified in the federal regulations, the state is required to identify (I) the 
method by which the EA grant funds will be apportioned between school facilities 
and hospital facilities, and (2) the method by which the EA gront funds will be 
apportioned between buildings owned by units of local government and public 
care institutions. GOER has decided to establish a method of apportionment 
which would be consistent for the two areas identified above. 

In order to provide for on apportionment which would be consistent with the interest 
expressed in eoch area by the eligible institutions who submit EA grant applicatio .s 
as well as the federal funding formula for EA grants based on a per grosTsquare 
foot basis, it has been determined that the amount to be available to schools will 
be proportioned to the ratio of the total gross square feet of all school applicants 
to the total gross square feet of all school and hospital applicants. Conversely 
the amount to be available to hospitals will be proportional to the ratio of the 
total gross square feet of all hospital applicants to the total gross square feet 
of all hospital and school applicants. In like manner, the apportionment of funding 
for units of local government and public care institutions will be determined 
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The prerequisite for applying for energy audit grants will be the PEA report which 
would be submitted with the EA grant application. The PEA report includes the 
gross square feet data which would be used to establish the apportionments. 

If the funding for either hospitals or schools exceeds the amount for which each 
type of institution applies, then the remaining funds shall be made available to 
the other type of institution. Likewise, if the funding for either units of local 
government or public care institutions exceeds the amount for which each type 
applies, then the remaining funds shall be made available to the other type of 
institution. 



REPORTS MADE AVAILABLE TO BUILDING OWNERS AND GOER 

Since the PEA and EA audits will be conducted by employees or consultants of 
building owners, the building owners will be responsible for maintaining files of 
PEA and EA reports. The institutions will be required to keep at least one copy 
of the PEA and EA reports on file and send one copy of each report to GOER 
in accordance with the following section, SAMPLE SURVEY PLANS and the schedule 
of Milestones. The eligible institutions will be required to submit three (3) copies 
of the TA application and three (3) copies of the ECM application to GOER. PEA 
and EA reports must be attached to one copy of the TA application and ECM appli- 
cation if the PEA and EA reports had not already been submitted to GOER. GOER 
does not expect to conduct PEA or EA in behalf of the eligible institutions. 



SAMPLE SURVEY PLANS 
Selection of Sample Buildings 

Because of the condensed schedule for the first program cycle, it was determined 
that GOER would attempt to collect a sample of PEA reports which would be 
representative of the types of construction typical of the three periods! (I) pre- 
1940, (2) 1 940 to 1 965, and (3) 1 965 to the present. The administrative units over 
the eligible institutions will be requested to submit one PEA report on each of 
the three periods which they consider to be most representative of the type of 
construction of their buildings which were constructed during each period. For 
example, an independent school district with buildings constructed during each 
of the three periods would submit three PEA reports. A hospital with only two 
buildings which were constructed between 1 940 and 1 965 would submit only one 
PEA; i.e., one PEA for that period of time. 

This sampling procedure should provide GOER with a representative sample of 
typical construe, ion types in each of the program areas. It is estimated that the 
sampling technique would result in 1200 PEA reports for primary and secondary 
education, 240 PEA reports for colleges and universities, 500 PEA reports for 
hospitals, 1 500 PEA reports for units of local government, and 1 50 PEA reports 
from public care institutions. 
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Collect and Validate Building Profile Data 
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The PEA forms have alreody been distributed, and the institutions have been re- 
quested to return the sample PEA reports to GOER by May 25, 1979. Follow-up 
letters are being sent out as reminders of the urgency for their timely response. 
The data will be edited for mathematical correctness, consistency of data, and 
congruousness. For example, If the primary heat source on page one of the PEA 
form is indicated to be Mirect gas fired" but there are no energy use data on page 
two for Natural gas, " then the editing routine would indicate an error in data 
entry by the PEA auditor. Such problems as Incongruous data, mathematical errors, 
and inconsistent reporting of the same data requirements would be followed up 
by telephone inquiries or removed from the sample. Such errors will also have 
to be corrected by the institution prior to the submission of TA or ECM applica- 
tions. 



Method for Evaluating Maintenance and Operating Procedures 

Although there are no federal or state requirements for the identification of 
operating and maintenance procedures as a part of the PEA report, the identifica- 
tion of operating and maintenance procedures is an important section of the EA 
report. 

The EA report includes a listing of maintenance and operating procedures which 
the institutions will identify as needed for the building. The institutions will also 
identify the estimated percentage of energy savings associated with the imple- 
mentation of the M&O as well as the range of associated cost savings. The insti- 
tutions are also required to maintain the listing of their scheduled maintenance 
and operating procedures on file at the institution. These lists will be examined 
when sample follow-up audits are conducted by GOER in compliance with the 
requirement to monitor the activities associated with the Energy Audit. The 
follow-up review by GOER will include an examination of the facility as personnel 
of the institution explain how the M&O procedures have been implemented. 



Assessing Energy Conservation Potential and Costs 

The PEA form includes an optional section which will provide an assessment of 
the energy savings potential of buildings. The Chart of Potential Energy Savings 
has been adopted from Energy Audit Procedures published by the Chio Board of 
Regents, A>ne 1978, with major contributions by Mr. Dallas Sullivan of the Ohio 
State University. The thirteen different weighting factor entries on energy use 
systems will be particularly important for buildings which are not metered. 

Although the Chart of Potential Energy Savings is optional, institutions have been 
informed that such data will add strength to their cpplications for Technical 
Assistance. However, it is required that this chart be attached to TA application 
for unmetered buildings. It is likely, however, that this Chart will be included 
as a requirement of the Technical Assistance application. 

Other data on the PEA and EA reports will be analyzed in determining the energy 
savings potential of the buildings. Such data included the type of major energy 
using systems, operating schedules, BTU/sq. ft. and cost/sq. ft. Institutions have 
also been requested to identify any previous energy conservation measures including 
their costs and savings on the PEA form. 
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The EA form includes sections for (I) identifying the need and potential for energy 
conservation retrofit implementation and recommended options, and (2) proposed 
energy conservation procedures including estimated cost, annual cost savings, __ 
and simple payback period in years. The presentation of this data will assist GOER 
in analyzing the efforts the institutions have mode in considering the energy savings 
potential of their buildings. 



PREVIOUS ENERGY AUDITS MEET REQUIREMENTS 

The approach of GOER in determining whether or not previously conducted energy 
audits meet the requirements of the federal regulations is to require those insti- 
tutions to complete the PEA and EA forms. If energy audits have been previously 
conducted which meet the requirements, then the institutions should have the 
data easily available and report it on the PEA and EA forms. As required of other 
institutions, these institutions must maintain a listing of scheduled maintenance 
and operating procedures on file. 



ENERGY AUDITOR TRAINING AND QUALIFICATIONS 
Auditor Training 

As reviewed In the Plan of Action, a Program Training Manual has been developed 
for use in the energy auditor training program as well as being available as a resource 
concerning both Phase I and Phase II. Energy auditor training programs for all 
program areas will be conducted in twenty geographical regions of the state between 
May 9 and 31 In order to allow the Institutions to have enough lead time to conduct 
energy audits and submit Technical Assistance Applications by July 6, 1979. 



Auditor Qualifications 

The Instructors of energy auditor training will be engineers or architects who 
have had experience In conducting energy audits. There are no minimum quali- 
fications for energy auditors who attend the energy auditor training program except 
that they must Identify the building owner to whom they ore providing the service. 
Federal regulations require no minimum qualifications, although the energy auditor 
cannot be responsible for the day-to-day operations of the building. 

The Energy Audit form includes a certification statement to be signed by the 
energy auditor which includes the identification of the following: (I) name of 
auditor, (2) address of training site, (3) sponsoring agency-instructor, W date 
of training} or in lieu of training possess appropriate skills and experience in anaiyzli 
and/or operating the mechanical and electrical and other energy using systems 
of the type of building or complex being audited. Copies of official educational 
transcripts and/or resumes of appropriate work experience are to be attached 
to the EA report if the auditor had not attended the GOER training program. 
The only minimum educational and experience requirements for auditors who 
have not participated In the training program ore the auditor must document some 
appropriate training and/or experience. 
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AUDITOR DISCLOSURE OF FINANCIAL INTERESTS 



The energy auditor certification statement on the EA report also includes a disclosure 
of any financial interest. The statement reads as follows: N l further certify that 
I am not responsible for the day-to-day operations of the building and that a full 
disclosure of any financial interest which I might have relating to this energy 
audit or any energy conservation measure is attached hereto." The auditor is 
also required to identify his organization of employment. 



CERTIFICATION AUDITS MEET REQUIREMENTS 

The energy auditor certification statement also includes an acknowledgement 

that the energy audit was conducted in compliance with the federal regulations. 

The statement reads: "I also certify that the energy audit was conducted in accordance 

with the requirements set forth under 10 CFR, Part 450, Paragraph 450.43 of 

the regulation which was published in the Federal Register doted April 2, 1979. 



OWNERSHIP AND CATEGORIES OF ELIGBLE BUILDINGS 



The owners of eligible buildings are to identify themselves on the PEA and EA 
reports according to the four program areas of (I) schools, (2) hospitals, (3) local 
governments, and (4) public care institutions. The owners are also required to 
indicate whether they are (I) public, (2) private non-profit, or (3) an Indian tribe. 
The major categories of building use are to be identified as follows: 



School : 

Elementary 

Secondary 

College 

University 

Vocational 

LEA Admin. 

"Other" (specify) 



Hospital: 

General 
Tuberculosis 
"Other" (specify) 



Local Government : 

Office 
Storage 
Service 
Library 
Police Station 
Fire Station 
"Other" (specify) 



Public Care Institution: 



Nursing Home 

Long-Term Care (other than nursing home) 
Rehabilitation Facility 
Public Health Center 
Residential Child Care Center 
"Other" (specify) 



If the building or complex is "other," enter a one or two word description. For 
example, if a hospital is neither a general hospital nor a tuberculosis hospital, 
you would write "other" and add •psychiatric," "obstetrics and gynecology," •'eye, 
ear, nose, and throat," "rehabilitation," ^orthopedic," "chronic disease," or other 
appropriate brief description. 
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Since the program is voluntary, the building owners of the four program areas 
will be responsible for identifying their buildings through the submission of PEA 
and EA reports. In addition, GOER will attempt to collect listings of eligible 
buildings from state and local facilities agencies including building profile data 
which may be used to verify data submitted on the PEA and EA reports. Complete 
listings of all eligible buildings will be prepared and maintained in GOER files. 



PARTICIPATION OF INDIAN TRIBE UNITS 

There are only four Indian tribe units residing in Texas including the Tiguas, Alabamos, 
Coushattas, and Kikapoo. The Alabama-Coushattas reservation is located in East 
Texas near Livingston, the Tiguas reservation is located near El Paso, and the 
Kikapoo Indians are located near Eagle Pass. The Texas Indian Commission was 
established to aid the reservations in becoming self-sufficient and improving the 
health, educational, agricultural, business, and industrial capabilities of the people. 
The Texas Indian Commission is being contacted about the energy conservation 
grants program and encouraged to participate. 



STATE'S MONITORING OF ENERGY AUDITS 

As suggested in 10 CFR, Part 450, GOER will participate in the performance 
of on-site energy audits and conduct follow-up visits in a sample of between one 
percent and five percent. The purpose of energy audit monitoring will be to assess 
the values and problems of conducting energy audits as well as determining if 
the audits are being conducted in accordance with federal regulations. 

A sample of institutions which have submitted PEA reports to GOER will be selected 
and contacted about the time and location of the energy audits. GOER staff or 
consultants will then participate in the on-site audit. Appointments will also 
be made with energy auditors, building operators and administrators to review 
the EA reports and maintenance and operating procedures identified as a result 
of the energy audit. Emphasis will be placed on the degree to which the maintenance 
and operating procedures have been implemented as is required by the federal 
requirements for state Phase I applications. 



OTHER STATE APPLICATION REQUIREMENTS (10 CFR, Part 455, Para 455.15) 
Institutions Conducting Own Energy Audits 

In accordance with 10 CFR, Part 455, Para. 455. 1 5 (CI , Di), the state is required 
to describe procedures for providing funding or services to those schools and hospitals 
which were willing and able to conduct their own energy audits. In compliance 
with federal regulations, institutions are to be ranked on the potential energy 
savings of the buildings as a basis for awarding TA grants. Those institutions 
which have conducted energy audits with their own resources will be favored 
in the awarding of TA grants in the event that the grant ranking criteria is the 
same as other TA grant applications. 
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Consistency with Stote Facilities Plans 



In accordance with 10 CFR, Part 455, Para. 455.15 (C4), the state is required 
to explain the manner in which activities shall be consistent with (I) related state 
programs for educational facilities and (2) state health plans. The Governor's 
Office of Energy Resources plans to continue communications with the appropriate 
agencies to ensure that its activities are consistent with state facilities plans. 
The state application, especially Part IV, and other appropriate materials will 
be shared with these agencies. 



PRINCIPAL GOER PROGRAM STAFF 

The following GOER staff are responsible for the program areas as indicated: 

Ouane Keeran Educational Institutions 
John Carlson Hospitals 

Larry Morgan Local Governments and Public Care Institutions 
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ENERGY CONSERVATION GRANTS PROGRAM 



MAJOR PROCEDURES AND ACTIVITIES 



This section contains a chronological "fact- 
sheet" which lists the major points and re- 
quirements of the Federal and State Energy 
Plans* 
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ENSKar (XNBERUKFXCN GRMH8 PROGRAM 
MUOR PROCEDURES AND ACTIVITIES* 



jjhge I: Preliminary Baargy Audita (PEA) and Energy Audits (Eft) 

1. Fiat yaw of the program begin* date of ptfclication of Hiaae I rules 
in Federal Register, April 2. 

2. State application for PEA/EA finds due within 30 days of Phase I rules 
(Iky 2). 

3. First grant cycle for VBA/BK ends Sept. 30, 1979 (DOB must award notice 
of grant - State has one year frosi notice to uee funds.) 

4. Eligible buildings (1) net be owned by schools, hospitals, wits of 
local government, and public care institutions; (2) must be heated or cooled 
and not leased bailees there is docuantation of intent to purchase) ; (3) and 
contracted on or before April 20, 1977 as identified by date of occupancy 
permit* 

5. Since Th and BOH will be awardarl on a bulldingHy^ullding basis, the 
PEA and EH must be on a building-by-building basis if the institution 
plans to sdbndt a UK application. If no TA application is planned, the 
PEA and EA nay be for a oonplex. TA review will include PEA and EA data. 

6. The first priority for selection of energy auditors should be personnel 
of the building owner, but not the day-to-day building operator. However, 
building op erato r may participate in the EA under supervision of tte energy 
auditor* 

7. There mat be a financial interest disclosure by the energy auditor* 

8. A copy of the PEA and EA nust be maintained by the building owner; and 
one copy of the PEA is to be submitted to GOER by May 25, 1979 for each of 
three building construction periods: (1) pre-1940, (2) 1940 to 1965, and 
(3) 19(5 to preeent* One copy of the PEA and EA must be submitted with 
the TA application unless already s u bm i tted to GOER. 

9* The initiation of maintenance and operating procedures reoonmended in 
the Energy Audit is a pre-requisite to submitting a Technical Assistance 
application* 

10* Energy Audit grant applications for institutions will be available between 
August 1 and October 31* The EA grants will be awarded by Deoenfaer 14, 1979, 

■HBs listing of procedures and activities is intended to give the reader an 
indication of the major prr *duras and activities. Clarification and addi- 
tional infatuation are inc 3d in the federal regulations and state inplmen- 
tetion dsscrlption* 
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11. Afcdnistrative buildings are not eligible with the exception of local 
education agencies. 

12. If it can be shown on the EA report that there have been energy savings 
of 20% or more between a base year in the past and a subsequent year as long 
as there is less than a 10% degree day variance between the two years, then 
an on-site energy audit is not required. Otherwise, an on-site energy audit 
is a requirement. 

13. Jfajor ccnponents of the PEA include building size, operating schedule, 
najor energy using systems, energy use and cost by month, past energy conser- 
vation activies, renewable energy resource potential, and building energy 
saving potential. 

14 ihe canpcnents of the EA include energy auditor certification, descriptive 
building data including major fuel system by type, climatic and roof diaracter- 
Istics, naintenance and operating procedures, prior energy savings, and siirple 
retrofit reccnnendations and assessment. Ihe EA shall include any on-site audit. 

15. toergy auditor training will be conducted in twenty (20) regions through- 
out the State between May 9 and May 31 and possibly the first week of June 
for the first program cycle. Subsequent EA training will also be conducted. 
GOER will be providing this training and does not new plan to certi fy large 
nuibers of energy auditor trainers. Notice of EA training programs will be 
sent to all eligible institutions. 

16. Energy auJitors must attend the GOER energy auditor training program 
or document appropriate skills and experience by attaching educational tran- 
scripts and resunes of applicable work experience relating to knowledge of 
building mechanical, electrical, and energy use systems. 

17. GOER will conduct follcvip reviews of Energy Audits conducted at in- 
stitutions as required by federal regulations. 

Phase II; Technical Assistarre(TA)^ai*^ 

1. Technical Assistance is a detailed engineering energy analysis of the 
building resulting in a final report with le conmendations for maintenance 
and operating procedures and energy conservation measures. Brargy Conserva- 
tion Bteasures involve the installation of materials and equipment and the 
physical modification of the building to save energy. 

2. Far both TA and ECM, buildings must be owned by schools, hospitals, 
units of local goverxitent, and public care institutions. 

3. Eligibility for TA requires that an Energy Audit mast have been conducted 
(the EA includes the PEA) and the reoonroended maintenance and operating pro- 
cedures initiated (implemented) or must justify reasons for not inplesnenting 
the MfcO, and submit an application in accordance with federal regulations and 
the State Plan (submitted to DOE around June 15, 1979) . 
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4. In accordance with federal regulations, a qualified Technical Assistance 
Analyst mist be a registered professional engineer certified by the state or 
an architect-engineer team with chief matters licensed by the state. Al- 
though the State Plan may include alternative qualifications, the federal 
requirements will be used as a reasonable guide. The analyst most also have 
had appr op ri ate training and experience in energy systems of buildings. 

5. The Technical Assistance analyst can have no financial interst in supply- 
ing materials and equipment for BCM. However, he/she may be involved in the 
design and supervision of the BCM. 

6. Eligibility for BCM requires that a Technical Assistance nust have 
been conducted or its equivalent according to State Plan, and the leou rni e n rted 
maintenance and operating procedures of the EA and TA report initiated (ira- 
planented) or must justify reasons for not implementing the MfiO, and submit 
an application in accordance with federal regulations and the State Plan. 
The BCM mist have a simple payback period of not less than 1 year nor greater 
than 15 years, and the estimated useful life of t.*e measure nust be greater 
than its simple payback period. 

7. The TA report shall be used for assessing the BCM application. 

8. There are no cost limits on the amount of the TA or BCM. 

9. The amount of federal funding for TA and BCM will be an amount vp to 
50%. The institution must provide the balance of the project cost. 

10. The deadline for submission of TA and BCM applications for tha first 
grant program cycle is July 6, 1979. Institutions will be notified of applica- 
tion deadlines for the second and third years of the program. 

11. One copy of the TA report, TA application, and BCM application should be 
maintained by the building owner. Three copies of the TA application and 
BCM application should be submitted to GOER along with one copy of the TA 
report. 

12. Technical Assistance applications will be ranked on the basis of the 
potential for saving energy. If the building is not individually metered, 
the Chart of Potential Energy Savings on pages 5 and 6 of the Preliminary 
Energy Audit must be submitted with the TA application. 

13. TA expense (not claimed as match for TA grant) incurred on or after 
Novenber 9, 1978 may count as in-kind match for BCM upon approval of the 
Secretary. 

14. Only one TA grant and one BCM grant will be provided for any given build- 
ing. 

15. Although the State Plan is due by August 17, 1979, the State will try 
to submit the Plan to US Department of frergy (DOE) by June 15, 1979. 
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16. The State shall assign weighting factors to the three grant ranking 
criteria established by DOE for ECM including (1) siirple payback period of 
less than 15 years and more than 1 year, (2) conversion to renewable resources 
and then coal, and (3) the type of fuel saved with priority to oil, then 

gas and others. The State ney add additional factors. 

17. institutional application for TA and ECM shall be submitted to the 
Governor's Office of Energy Resources according to federal regulations and 
the State Plan. Among other requirements, the applications shall include 

a budget of federal and non-federal funds including in-kind natch, a project 
description with milestones, and justification for severe hardship if claimed, 
the TA application shall also include the results of the PEA and EA. The ECM 
application shall also include the EA report, TA report, and projected payback 
period for the ECM. 

18. The institutions shall keep records and reports including a report sub- 
mitted each January and July on the progress and financial status of the 
project; final report on TA and ECM submitted within 90 day? of project 
completion - the TA final repor t shall include the TA analyst report and plan 
for inplementing HfiO procedures and acquiring and installing BGM, the ECU 
final report shall include list of ECM acquired and installed with final pro- 
jected payback period and statement that the ECM conforms with the TA report 
and ECM application; and annual reports for three years or for the life of the 
program, whichever is shorter. All the above records are to be maintained by 
the building owner for three years. 
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SUPPLagNTAL AUDITOR INSTRUCTIONS 



The purpose of this section is to provide ad-* 
ditional clarification, in seme cases through 
example, to assist the auditor in interpreting 
the scope of some of the more involved data 
entries on the PEA and EA Forms, 
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SUPPLEMENTAL AUDITOR INSTRUCTIONS 



The purpose of the following instructions is to supplement the "Procedures H 
which accompany each page of PEA and EA forms and to clarify specific points 
outlined in the Federal Regulations. 



A* Complex Audits Versus Building Audits 

Paragraph 450.41 of D.O.E. Energy Measures and Energy Audits Grant 
Programs for Schools and Hospitals and Buildings Owned by Units of 
Local Government and Public Care Institutions, Federal Register, 
Volume 44, No. 64, Monday, April 2, 1979, defines a "complex" as a 
closely situated group of buildings on a contiguous site or a closely 
situated group of buildings served by a central plant, such as a 
college campus or a multi -building hospital. If an eligible institu- 
tion wishes ultimately to apply for Federal cost-sharing funds for 
one or more ECM's which are each applicable to all buildings in 
the complex, then the PEA and EA should be conducted on the complex 
ui a single unit. The TA grant application would be based on the 
apparent potential of the specified ECM's if implemented complex-wide. 
An exaisple might be the replacement of all existing lighting with 
high-efficiency lamps in all buildings in the complex. If the eligible 
institution wished to consider a particular building in that complex 
in more detail, then a PEA and EA would have to be completed >r that 
individual building. 

B. Preliminary Energy Audit 



(d) The choices of "school", "hospital", "local government", 
or "public care institution" are the only acceptable 
entries. If the building or complex cannot be categorized 
in one of these four areas, it is not eligible under this 
program. 



Complete all monthly entries for which metered data is 
available. If an energy source is usod but not metered, 
enter "N.D.A." in the monthly blanks and make an estimate 
of the total annual energy use for ent^y in the "Annual 
Totals" line. A comparison of the total annual energy 
use in similar buildings in the same geographic location 
is the suggested ray to estimate this statistic. If 
metered data on similar buildings is not readily avail- 
able, an alternate approach is to apportion central meter 
readings to each building on a square footage and hours 
of operation basis. You may round the BTO products in the 
BTU conversion table at the bottom of the page to the 
nearest million if the entries or products will not be 
accepted by your calculator. 



PEA-1 



PEA-2 
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ERIC 




PBA-4 



2. The building height should be the number of stories 
of that portion of the building with the largest roof 
area. 

3. If the land is not the property of the owner, or if 

he indicated that the property is not "available space", 
then check "Nof. 

Optional Forms PBA-5 and PEA-6 

These forms are provided as a means of assisting the eligible 
institutions to assess the energy conservation potential of a 
given building based on building and HV&C system characteristics. 
This approach is especially useful when buildings are unaetered. 

2.0 Divide the total number of hours in each day that a building 
is occupied by the total number of hours in each day that 
the HVAC is turned on. 

3.0 Add the nameplate capacities in BTUH from the heating 
system components (boilers, furnaces, etc.) and the 
total tonnage of .the air conditioning system (convert 
tons to BTUH by multiplying by 12,000) and express sum 
as millions of BTUH. 

4.2 Large infiltration would result from poorly caulked windows 
and doors without weather stripping or tight seals. 

4.3 If the building lighting levels are high enough to cause 
glare, or if large areas of the building are lighted to 

* the same areas as work areas, then circle 6.3. If lighting 
is "poor" and might be considered marginal for reading 
purposes, circle 3.5. 

4.4, 4.5, 4.6 This information would have to be obtained from 
the building plans or from the building operator. 

4.8 Hospitals, kitchens and laundries would be considered as 
having a high percentage process load. Host laboratories, 
dormitories, and shops would be considered as having an 
average percentage process load. Examples of low percentage 
process loads would be administrative and classroom buildings. 

4.9 Heat recovery may be economically feasible for large build- 
ings using high percentages of outside air. Large process 
loads can increase the feasibility of heat recovery in that 
the air exhausted from the building is usually considerably 
hotter than the fresh air being brought into the building. 
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Summary: If the sum of the weighting is near 90, the building 
has high potential for energy conservation. A sum of 75 vrould 
indicate that the building probably does not have energy con- 
sumption potential. These numbers can be used by the eligible 
institution to decide whether an EA should be done on that 
building. NOTE : It is required that Pages 5 and 6 be c^xeted 
for unmetered buildings, since that information will be nelpful 
when completing the Energy Audit and in assessing Technical 
Assistance applications. 

C. Energy Audit 



(g) Of special interest are changes which will effect the 
demands on the HVAC system. 

(o) (p) If natural gas is used for generating chilled water, 
electricity is probably being consumed to operated 
fans and pumps. 

(t) (u) (v) (w) If the building is served by a central plant, the source 



of fuel used by the plant is NOT entered in this table. 

(x) You may round the BTU products in the BTU conversion 
table to the nearest million if the entries or products 
will not be accepted by your calculator. 

(y) The conditions in question are those which effect energy 
consumption. 



(1) Through (v) Unless major systems have individual meters, the informa- 



tion required on this part will have to be estimated by 
the auditor. If heating is by natural gas, and cooling 
and lighting are electrical, then the problem is one of 
proportioning the XHH between lighting and cooling. Two 
approaches are possible: 

(1) Estimate the total lighting (watts per square foot) 
and multiply by the building area and the total 
number of hours each year that the lights are on. 
The product is an estimate of the lighting load, 
and the remainder can be converted to BTU's and 
added to the gas consumption to estimate the HVAC 
load. 

If the building is a laundry or kitchen and the 
process load is significant, the auditor will have 
to estimate the process and lighting loads and 
the remaining consumption can be attributed to 
HVAC. 

If the building is part of a complex which has 
central metering, then the total annual estimated 
load (ggg) on PEA-2 must be proportioned among 
the major energy users. 



EA-1 




The foliating energy use figures ere presented as general <- ddelines to 
assist the auditor in identifying the amount of energy cou~jmption by major 
energy using systems. 



EDUCATIONAL INSTITUTIONS 

In 1977, the nation's educational institutions consumed 1.1 quadrillion BTU's 
or approximately 1.5% of the total U. S. consumption of energy of all forms. 
As energy costs continue to erode educational budgets, the importance of a 
comprehensive energy management program for educational institutions becomes 
obvious. 

As can be seen from the figure below, energy is utilised in a number pf ways. 
Although these percentages will vary, the heating, ventilating, and air con- 
ditioning systems (HVAC) usually represent the greatest single usage. Light- 
ing and general electrical represent the second major category. 




SKOAL: •*% 



HOT WATOt -3% 



FOOO SERVICES -7% 



u - LIGHTING 

GENERAL ELECTRICAL -15% 



HVAC 



MAJOR ENERGY END USES IN A TYPICAL U.S. EDUCATIONAL INSTITUTION 

(Adapted from Energy Audit Workbook for Educational Institutions , 
Fuel ft Energy Consultants, Inc., 1978, Page 2) 
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HOSPITALS 



Nearly 90% of all U. S. hospitals were designed and constructed before 1974 
when the importance of effective energy management was beginning to surface. 

Environmental control (heating, ventilating and air conditioning) requires 
the greatest share of all energy used in a typical hospital; light- 
ing and wall receptacles often represent the second highest end use. 



HVAC -tO* 




MAJOR ENERGY END USES IN A TYPICAL U.S. HOSPITAL 

(Adapted from Practical Energy Management in 
Health Care Institutions , Blue Cross of 
Greater Philadelphia, July 1788, Page 2) 



PUBLIC BUILDINGS 

(Local Government, Office-Type Facility) 

Although c jumption percentages will vary with buildings 1 designated 
functions and the climate zones in which they are located, the figure 
below illustrates major energy uses of a "typical" office building. 
Again, space conditioning represents the area of highest consumption. 



U3 
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UGHTMG-m 




SKOAL FUNCTIONS: -IJ* 
•Elevators 

.Extenor/SecuntyUKhttng 
• Hot Water 
•Misc. Electrical 



HVAC -7*V 



MAJOR ENERGY END DSE3 IM A TYPICAL 0 -8- OFFICE BUILDING 
(Adapted from Energy Audit Workbook for Office Buildings, 
fuel & Energy Consultants, Inc., 1978, Page 2) 



LONG-TERM PUBLIC CAKE FACILITIES 

Public care facilities, such as nursing homes, which have not implemented 
comprehensive energy management programs, usually exhibit »typical energy 
consumption when compared to other buildings of a similar type, size, use, 
and climate rone 1 . It is not unusual to discover total energy consumption 
in the range of 300,000-360,000 BTO's per gross square foot per year, 
especially in the cooler climate zones. 

The figure below indicates typical energy uses for a nursing home facility. 
Notica that space heating, cooling, ventilation, and lighting contribute 
to over three-four tho of the total consumption of the facility. These 
areas, then, represent major energy conservation opportunities. 



Htersi nq Homes Technical Report , Colorado Energy Conservation and Alternatives 
Center for Commerce and Industry, August 197C,- Page 13) . 
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STERILIZATION -2% 



MEDICAL EQUIPMENT .4% 



FOOO SERVICES -7% 



MVAC -tOY 



LAUNDRY -9% 



LIGHTING GENERAL ELECTRICAL -1W 1 

MAJOR ENERGY END USES IN A TYPICAL U.S. NURSING HOME 

(Adapted from Energy You Can Bank On , Colorado Energy 
Conservation and Alternatives Center for Commerce and 
Industry, 1978, Page 44) 



(2) Determination of major systems through the weighted 
formula that follows will provide estimates based on 
existing conditions as recorded on PEA-5 and PEA-6, 
as well as climate data. 

The major building energy systems are generally in 
three categories: (1) HVAC energy; (2) lighting 
energy; (3) building process energy. 

The formulas have been developed to establish major 
system energy use by a weighted factor (WF) method. 
Weighting factors for HVAC, lighting and process 
energy use are compare 1 to the total weighting factor 
of all three and total energy use is proportioned 
according to their ratios. 

The total weighting factor is calculated through the 
summation of: 

Total WF - HVAC WF + Lighting WF + Process WF where: 

HVAC WF ■ Occupancy/Operating Ratio WF (PEA- 5, 2.0) 
+ % Glass/Infiltration WF (PEA-5, 4.2) 



Form BA-1 (1) Through (v) continued : 



+ HVAC System WF (PEA-5, 4.4) 
+ Outside Air WF (PEA-5, 4.5) 
+ Fan Energy WF (PEA-5, 4.6) 



+ HVAC Control WF (PEA-6, 4.7), 
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Lighting HP - (PEA-5, 4.3), and 
Procftss WT - (PEX-6,4.8) . 



To determine major system anargy use in BTOt 

A. HVAC Enargy (BTU) - g * Total Annual BTO (PEA -2, ggg). 
To determine enargy use by type, tha HVAC energy Bust be broken 
down further into: 

(1) Pan and Punp Electric Energy (BTO) - HVAC Enargy x 0.4 

Degree Days Cooling* 

(2) Cooling Energy (BTO) - ^y, cooling* + Degree Days Beating" 

x HVAC Energy x 0.6 

Degree Days Heating* 

(3) Heating Energy (BTO) - Degree cooling* + Degree Days Heating* 

x HVAC Enargy x 0.6 

B. Lighting Enargy (BTO) - ^tV* * Total Annual BTO (PEA-2, ggg) 

To convert from BTO to purchased units, determine tha source of 
energy for each category and divide by the appropriate conversion 
factors on EA-1, (x) . An estimate of the types of process energy 
proportions must be made, as well as determining the type of source 
energy for cooling (electric, gas, or oil for absorption) and cool- 
ing (gas, oil, or electric) from PEA-1. 

The following example for "BUILDING T" will illustrate this procedure. 



•Degree Days Cooling and Heating from EA-2, 4.2. 
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MAJOR SYSTEMS ENERGY USE EXAMPLE 
BUILDING W T W 



175,000 Gross Square Fast 
4 Floors 
3 Years Old 
25% Glass 



Annual Energy Use ; 300, 0C0 BTU/Square Foot/Y**** 
Occupancy/Operating Ratio i 0.4 

Average Installed Lighting : 3 Watts/Square Foot (Fluorescent) 
Predominant HVAC System : Multi-Zone Units 
Average Building Outside Air: 30% 
Total Installed Supply Fan Horsepower i 120 
Control System Maintenance Contract with : XYZ, Inc. 
Gas-Fired Steam Boiler Rated Capacity : 15 , 000 MBH 
Electric-Drive Centrifugal Chiller : 600 Tons 
Building Process Energy Base Load : 
Average Annual Heating Degree Days : 
Average Annual Cooling Degree Days : 



Approximately 20% 

1,570 
2,994 



EMC 
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OPTIONAL 



(This Chart is required with TA application for umnetered buildings) 

PRELIMINARY ENERGY AUDIT 



PAGE 5 OF I 



I 

u 
to 
I 



M iuiloing SRTi i.o. uSmuT 



IbTJ COMPONENT INSTITUTION NAME I 1.0. NUMIER 



VII 



BUILDING 



ENERGY 



SAVING 



POTENTIAL 



(ttt) 



CHART OF POTENTIAL ENERGY SAVINGS 



1.0 ANNUAL ENERGY USE: (SEE EUI PAGE PEA-2) 

ITU/SO.FT./YR. WF 



MOO. 000 ANO AIOVE 
100,000 TO 400,000 
200,000 TO 300,000 
100,000 TO 200,000 
LESS THAN 100,000 



9 
8 

CD 

6 

5 



RATIO 



2.0 RATIO OF OCCUPANCY/ SPACE UTILIZATION HOURS 
TO HVAC EQUIPMENT OPERATING HOURS: 
OCCUPANCY/UTILIZATION HRS. 

HVAC OPERATING HOURS 

UNOER 0.20 14.4 
0.2 TO 0.4 12.8 
0.4 TO 0.( ^TTJ 
O.t TO 0.8 9 5 
0.8 TO 1.0 8.0 

3.0 RATEO CAPACITY OF HEATING t COOLING EQUIPHENT: 
C0M8INE0 HVAC CAP At I TY IN 8TUH X 10* 



40 ANO AIOVE 
25 TO 40 
15 TO 25 
5 TO 15 

mow 5 



0) 

8 
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4.0 IUILOING MODIFICATION POTENTIAL: 

4.1 IUILOING ACE j REMAINING LIFE (R.L.) 
NEW (1-5 YRS) OVER 40 YR. R.L. 

NEW (1-5 YRS) UNOER 40 YR. R.L. 
RECENT (5-15 YRS) OVER 40 YR. R.L. 
RECENT (5-15 YRS) UNOER 40 YR. R.L. 
OLO (OVER 15 YRS) 

OLO (OVER 15 YRS) LESS THAN 5 YR. R.L 

4.2 total wall area percent glass i 
infiltration: 

t GLASS RANGE 

OVER 40t GLASS 
LARGE INFILTRATION 
UNOER 40* GLASS 
LOW INFILTRATION 
UNOER 15* GLASS 

4.3 LIGHTING LEVELS POTENTIAL REOUCTlON! 
RANGE 



WF 



3.6 

2.4 
2.0 
0.0 



4;5 
4.0 

3.0 
2.5 



REOOCEO TO 3*0 W/SQ.PT. (.3 

REDUCE! TO 2.0 - 3.0 «/«!.FT. ft.? 

REDUCES TO 1.0 - 2.0 W/SQ.FT. 4.9 

CAN REDUCE IY SWITCHING fKANGES k.2 

LIGHTING LEVEL f« CAWOT I? RE DOC CO 3.5 



4.5 



4.6 



4.4 PREDOMINANT HVAC SYSTEM J 
-JYPJ 



WF 



OUAL OUCT Ok REHEAT 12. i 

MULT I ZONE OR INOUCTlON UNITS Qj * 2 ] 

ROOFTOP, PACKAGE 0 WALL UNITS, 

OR UNIT VENTILATION $.8 

FAN-COIL, VAV, OR HEAT/VENT ONLY UNI*. 4 

RADIATION, UNIT HEATERS (NO FAN SYS.p.O 

NORMAL OUTSIOE AIR SUPPLY PERCENTAGE! 
JfiNSS HL- 



75 TO 100* 
50 TO, 75* 
25 TO 50* 
10 TO 25* 

INFILTRATION ONLY WITH TOILET EXHAUST 4. 5 



8.1 
7.2 

<3 



7 

< 

m 

& 



fan energy; 

fan static press. 



GROSS OLDG. 
SO.FT./FAN HP 



WF 



10" OR AOOVE 
8" SP TO W IP 

SP TO »• SP 
4" SP TO t" SP 
UNOER V* SP 



* 200 SQ.FT./HP 
**00 SQ.FT./HP 
ftlOOO SQ.FT./HP 
IT 500 SQ.FT./HP 
92000 SQ.FT./HP 



5.4 
4.8 
4.2 

<s 

3.0 



Hi 




OPTIONAL 



(This Chart is required with TA application for unmetered buildings) 
PRELIMINARY ENERGY AUDIT 
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W DUILOING NAME 4 1.0. NUMBER 




~ (bl) COMPONENT INSTITUTION NAME ( 1.0. NUMBER 




VII 1 U I L 0 I N 6 


ENERGY 


SAVING POTENTIAL 


(CONT'-O) 



CHART OF POTENTIAL ENEMY SAVINGS (Continued) 



ERJC 



4.7 NVAC CONTROL SYSTEM • 
CONOtTlOM 



lOOt O.A. t RECOVERY FEASIBLE 
75t O.A., RECOVERY FEASIBLE 
SOI O.A.. RECOVERY FEASIBLE 
1001 O.A., RECOVERY OIFFICULT 
NEAT RECOVERY NOT FEASIBLE 

4.10 USER RETROFIT TOLERANCE • 
RANG! 



WF 



OUTSIDE AIR i RELIEF OAMPERS HANG OPEN 

INOPERATIVE CONTROLS 4.B 

NO WRITTEN PREVENTIVE MAI NT. PROGRAM k.l 

CONTROLS ARE SERVICEO REGULARLY J.6 
CONTROLS UNOER MAINTENANCE CONTRACT 

4.8 BUILDING PROCESS ENERGY BASE LOAO*. 

t OF TOTAL LOAO 

20t BASE LOAO * COULO REOUCE 
ISt BASE LOAO - COULO REOUCE 
10t BASE LOAO - COULO REOUCE 
St BASE LOAO * COULO REDUCE 
NO REDUCTION OF BASE LOADS POSSIBLE 

4.9 HVAC HEAT RECOVERY I 
RANGE 



WF 

2.4 
2.1 
1.8 
1*5 



4.S 
k.Q 

3.S 

2.S 



USER CAN TOLERATE MAJOR RETROFIT 
USE* CAN TOLERATE MINOR RETORFIT 
USER CANNOT TOLERATE ANY DISRUPTION* 



WF 

3.5 
2.S 



ENERGY SAVING POTENTIAL TABULATION (uuu) 



ITEM 


WF 


1*0 ANNUAL ENERGY USE 


7.0 


2.0 RATIO UTILIZ. MRS. TO OPER. HRS. 


2. 


3.0 RATEO CAP. OF HVAC EQUIP. 


9.0 


4.0 MODIFICATION POTENTIAL 




4.1 BUILOING AGE ( LIFE EXPECT. 


3.JL 


4.2 PERCENT GLASS ( INFILTRATION 




4.3 LICMTiNG LEVELS 




4.4 HVAC SYSTEM TYPE 




4.S OUTSIOfi AIR RATIO 




4.4 FAN ENERGY 




4.7 HVAC CONTROL SYSTEM 


3.0 


4.8 BUILDING BASE LOAO 




4.9 HVAC HEAT RECOVERY * 




4.10 USER RETROFIT TOLERANCE * - 




| TOTAL 


7J.8 



2IT 



BOILDIHG "T" 

A. Total Wf - HVAC NT + Lighting MP + Process HP 

- (11.2 - 3.5 + 11.2 + 6.3 + 3.6 + 3.0) + 5.6 + 2.7 

- 38.8 + 5.6«f 2.7 - 47.1 



B. HVAC Energy 



- 7TT x 52,500 x 10 6 BTD 
47.1 

- 43,248 x 10 6 BTD 



(1) Pan and Rap Electric Energy - 43,248 x 10 BTD x 0.4 

- 17,299 x 10 6 BTD 



17,299 * 10 PT" , 49 

11,600 BTD/XNB 1 r 491 r 2 9 JJ3S. 



2.994 



(2) Cooling Energy - 2,994 + 1,570 * 43,248 x 10 BTD x 0.6 



17,023 x 10 BTD 



(3) Heating Energy 



17,023 x 10 BTD _ . A „ 

. . l . ■ 1,467,457 KNH 

11,600 BTD/KHH * ■ - i 

1,570 



2,994 + 1,570 
- 8,926 X 10 6 BTD 

8,926 x 10 6 BTD 
1,030,000 BTD/MCP 

C. Lighting Energy - x 52,500 x 10 6 BTD 

- 6,242 X 10 6 BTD 



x 43,248 x 10 BTD x 0.6 



8,666 MCP 



U 2 1L*™,™ - 538,106 SB 
11,600 BTU/KJfH ' — 



2 7 6 
D. Process Energy - ~y x 52,500 x 10 BTU 

k 6 



« 3,009 x 10 BTU 

Process loads in Building "T" are all electric; 
therefore! 



3,009 x 10 BTU 
11,600 BTU/KWH 



259,396 KWH 
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pitas, return to ftovornor's Offlct of Energy Resources, 770) M. Lamar, 1502, Auttln, Texas 78752. ENERGY AUDIT 



•ACE • OF t 



, |.. H „f auditor) have participated fully In the Energy Auditor Training Pro- 
Energy Auditor Certification: I hereby certify that I. <"•- °' '"""^Ji "^of training *lt.) by , , 

,ra. developed by the Governor', Office of Energy Resource on "'ted et (eddress^o ^ J (, of cl.ssroo* hrs) hours of 

(Sponsoring Agency- Instructor) on - \* M *h° J a ' d / or Iperat ing t he Mechanical and electrical and other energy u.ing system of the type of 

educe.lOMl courses and/or on-the-job experience In enetyzing end/or °P«'"> n 9 ™? , d/ of pr , v , 0u$ ,pp|| c eble work experience in- 

bulldlng or cooplex being eudlt.d. I have att.ched . copy o o flcl.l ™£ on "nd/or iorx e^erlenc. In lieu of ett.ndlng the official tr.ln- 

c.udln, the across and telephone nu*.r. of such J-P oyer, f I hj*. cltj-d PJ « -ucitlo«^«d/ 0 r P # ^ d|tc , o$urt of , ny f|Mne| „ , nt . rMt 

Ing progra*. I further cer:lfy that I a* not responsible for the day " 0p "*. u* tecned hereto. I elso certify thet the energy eudit wes con- 

<Ut«d April 2, 1375. Qf AuditQr - ^ security ^ Qf ^ Audlto 7 OT9*nitation of Auditor D*t« 



( b ) pMfc^j (c) 7 7 X OOP 

TWCTTWC OH CWFCn MAKE i 15 HOhKR FIST builoinc size (cross sq.ft.j 

ILDGS 



FOLLOWING PEA FORMS COMPLETED ATTACHED HEAETO: 
(d) 



(bl) 

C 



PE/M~ peaT" pea-3 Pea^T pea-5 *ea-s 



rrn^i • .... -™ HAK AND AUURLU OF UUHLR 

THE CONTENT OF THIS AUDIT FOAM IS DESIGNED TO MEET THE AEQU I AEHENT5 OF FEDEAAL REGIST ER. APAIL 2. 1373. VOL. kk. No. 61,, PARA. *S0.%3 



!S75nEnt institution name i i.d. nuwer 



I 



DESCRIPTIVE 



BUILDING 



DATA 



1.0 LIST MAJOR CHANGES IN "FUNCTIONAL USt" OR "MODE OF OPERATION" PLANNED FOR NEXT 15 TEARS: 



(9) 



2.Q FOR IUILDINGS OVER 200.000 GROSS SQUARE FEET AREA, PROVIDE THE FOLLOWING 
FROM AVAILABLE DATA (AD) OA IT REASONABLE ESTIMATE (BE) IDENTIFY SOURCE 
III ALL BLANKS. 

K 

2.1 PEAK ELECTRICAL DEMAND IN KW: tU ■ 

MONTHS (hi) . • WY IU • • ' 



LO 

(y) 



GENERAL BUILDING 4 SYSTEMS CONDITION: 



HOUR OF DAY (k) 



2.2 



PROVIDE BELOW THE ANNUAL ENERGY USE OF THE MAJOR BUILDING 
SYSTEM BY FUEL TYPE: 



MAJOR 
SYSTEM 



(I) 



T>M0CMJS 



ELECTRICITY 



KWH 



(•> 



ITU 



(n) 



NATURAL GAS 



NCF 



(o) 



■ TU 



(P) 



#2 OIL 



GAL 



(O 



STU 



(*) 



CENTRAL PLANT TNERHAL 



STEAN-HOT WATER 
CO GTU 



CHILLED WATER 
TON NRS 



TfF 



T5T 



TOTAL 
■ TU 



^1 

5 

I 

u 



CTU CONVERSION FACTORS (») 

f£HC KWH XII .600 

X 1.030,000 - 



CYou may round to nearest million J 

STU STEAM /HW 



MHBTU x 1.000.000 



ITU 




NAT. CAS. 
OIL 12 



oil n 



MCF 

GAL X 138.690 
GAL X 149.690 



BTU 



STEAM 



STu CH.WATER_ 



LBS x 1.390 

TON HR x 12.000 ■ 



BTU 



BTU 



OTHER 

OTllFR 



JTU 
BTU 



& 

in 
\ 



"BTU 

43 



BA-2 



4.0 Obtain currant weather data from local weather station. 

(s) The point is to prove that JKO's along have resulted in 
a 20% energy-use reduction. If you can prove this level 
of savings , the auditor need not complete Page EA-3. it 
will probably be less time consuming to emit this table 
and proceed directly to EA-4 as an alternative. 

EA-3 

Refer to the list of MO measures included in this manual for 
•pacific examples of "System Changes". The percent values 
provided can be interpreted as weighting factors, and the values 
should not be changed, even if a higher percentage savings is 
possible for a particular building, if the estimated savings is 
less than the percentage shown, do not circle that MfiO, as it is 
insignificant in energy savings. 

EA-4 

(ddd) (eee) (fff ) For additional examples, refer to the ECM/P section of 
this manual. 

(ggg) Enter the MOST SIGNIFICANT BCM discovered in that building. 

(hhh)(iii) The auditor will probably have to rely heavily on the 
operator's opinion for this information. 



COMPLETED SAMPLES t 
ECC, PEA, AND EA FORMS AND INSTRUCTIONS 



Included in this section are forms which hava been 
completed for a sample building. 



BBB3Y COST MP COHSUMPTIOM SOMHM« FORMS (BCC-1 -6) 



The energy coat and consuaption •■wry forms are preeented as a sug- 
gested aethod of aonitoring anargy consuaption in buildings, especially 
bafora and af tar tha implementation of maintenance and oparating pro- 
caduras and the installation of anargy conservation measures. Such 
information is required by 10 CTR 455, Para. 455.63 C which states that 
"such annual reports shall identify each building and shall provide data 
on tha actual anargy use of that building... on a monthly or quarterly 
as wall as annual basis consistent with the annual billing cycle for the 
building". 
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INSTRUCTIONS 



ENERGY COST AMD COHSUMPTIOM SUjfjMjY FORMS (BCC-1 - 6) 



BQC-1; BTJCTRICITY 

(d) Building size (expressed as millions of gross square feet) , including 
significant areas which are not heated or cooled* 

(e) Number of calendar tiays shown on billing. 

(f ) (j) Demand will be in terns of KVA OR KW. Fill in appropriate 
factor as shown on billing. 

(g) Power factor as shown on billing. 

(k) Monthly demand charges froai billings or rate schedule. 

(1) Thousands of kilowatt hours (1,215,627 KHH would be entered as 1,215.) 

(m) Actual consumption (KHH) divided by the projection of, what the con- 
sumption would have been if usage were at the demand (peak) rate for 
each hour in the billing period. 

(n) Obtained from billing. 

(o) Obtained from billing. 

(p) Total monthly billing divided by total monthly consumption. ($.0236 
would be entered as 2.364 per KHH). 

(r) Converts kilowatt hours used in the building to millions of BTU's. 

(s) Converts kilowatt hours used in the building to millions of BTU's 
required to generate the electricity at the power plant. This 
number is larger because power plants are not 100% efficient, and 
distribution losses are also unavoidable. 

(t) (u) Site and source building energy usage per square foot expressed as 
thousands of BTU's per square foot. 



NQTBi When performing mathematical computations, it is suggested that 
all table entries be converted from millions or thousands to the 
actual number, using all significant zeros. For example, convert 
1,215 k 10 3 KHH entered in Column (1) to 1,215,000 prior to any 
calculations. 
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BCC-2i NATURAL GAS 



(£) Thousands of cubic feet from monthly billing. (Be sure that 
billing is expressed in thousands.) 

(h) Enter 1,030 BTU's per cubic foot as the heat content of natural gas. 

(j) Gas cost expressed as dollars per thousand cubic feet of gas consumed. 

(k) Convert thousands of cubic feet to millions of BTU's. 

(1) Disregard colmm for source energy. 

(m) Energy consumption expressed in thousands of BTU's per square foot. 

(n) Disregard column. 

(p) Fuel cost per million BTU's. 

ECC-3: CHT™™ amp STEAM OR HOT WATER 

(If steam heat, cross out hot water and vice versa.) 

(h) Chilled water is usually billed in "ton-hours". 

(j) steam/hot water is usually billed in terms of millions of BTU's. 

(k) Disregard if not shown on bill. 

(a) Compute total heating and cooling energy by converting ton-hours 
of cooling to millions of BTU's (multiply "h" by .012) and adding 
the heating energy entered in Column j. Enter sum in Column m. 

(n) Disregard entry 

(p) Disregard entry. 

(r) Dollars per square foot. 

(s) Dollars per million BTU's. 



ECC-4: FUEL OIL/PROPANE 

Completion of this form is similar to previous ECC forms, with the ^eption 
that fuel oil and propane are billed in gallon quantities. These quantities 
are converted to BTU's, and using conversion factors provided, entered in the 
appropriate columns. 

(n) (p) Disregard columns. 
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BCC-5: OTHER FUELS 



If a fuel other than those previously mentioned is used to heat or cool 
the building , enter the appropriate data on ECC-5. BTU values for other 
fuels can be obtained in most engineering handbooks. 



ECC-6: WATER 



(h) (j) These columns are for recording heating and cooling degree days ob- 
tained from the weather station nearest the building being audited. 
Refer to the Appendix in this manual for example of standard weather 
data information. Published weather data is available on a monthly 
basis (approximately 30 days after the last day of the month) and 
as an annual susaary which is published in April or Nay of each year. 
In addition^ degree day information may be requested by telephone 
from weather stations. In any event, be sure that the degree days 
entered are for the appropriate month of that year and not for acme 
previous year. 
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STATE OF TEXAS 



PRELIMINARY ENERGY AUDIT PROCEDURES 



The purpose of the Preliminary Energy Audit (PEA) Is to determine the energy 
savings potential of buildings by Identifying the physical and energy-using 
characteristics of the buildings. The major components of the PEA Include 
major energy using systems Identified In terms of fuel source and physical 
characteristics, prior building energy conservation efforts, renewable energy 
resource potential, and energy savings potential. The PEA Is to provide 
basic building Information which will Identify those large energy using 
buildings and systems which will become candidates for subsequent Energy 
Audits (EA: on-site audit, and 'EA" form Information), Technical Assistance 
(TA: detailed engineering energy analysis) and Energy Conservation Measures 
(ECM: funding for materials, equipment and labor). 

A Preliminary Energy Audit report and an Energy Audit report must be com- 
pleted for each building or complex for which you submit a Technical Assis- 
tance and Energy Conservation Measure application. If a TA application Is 
submitted for a building, then there must also be a PEA and EA submitted 
for the same building and not for the complex which the building Is a part. 

The PEA Forms PEA-1, PEA-2, PEA-3, PEA-4, PEA-5, and PEA-6 are designed to 
gather basic energy using Information with a minimum of on-site effort. The 
PEA Auditor will complete the forms by working with the Component Institu- 
tion's Physical Plant Department, the Component Institution 1 * Energy Manager, 
and other personnel where necessary, and by visual observation of the build- 
ing. 

The numerical entries are to be obtained from Component Institution's records, 
Component Institution's best estimates, and by simple mathematical niult (plica- 
tion and division operations. All PEA Form entry blanks must have an entry. 
Entries to be noted as follows: 



Draw a straight horizontal line t -rough spaces or blanks not used to Indicate 
that the blank or space was not overlooked. All positive responses to ques- 
tions should be marked with a- "X". 

The following procedures provide Instructions for completing the PEA Forms. 
The small case alphabet letters In parentheses key to the form entry data. 
All addresses are to be complete, current street addresses Include ZIP Code. 
Provide telephone numbers If available. 



"RD" 
"BE" 
"NDA'» 
"NA" 



Record Data 

Best Estimate 

No Data Available 

Not Applicable to this Building 




The PEA Forms PEA-1, PEA-2, PEA-3, PEA-4, PEA-5, and PEA-6 are designed to 
meet the requirements of Federal Register , Vol. 44 , No. 64, Paragraph 450.42, 
dated April 12, 1979. 

The PEA form must be returned directly to the Governor's Office of Energy 
Resources, 7703 N. Lamar #502, Austin, Texas 78752. Please boldly print 
"PEA" In the bottom right corner of the envelope. 



Hi 



FORM PEA-1 



(al) Enter the calendar date on which the PEA is completed , 

(a) Enter the component institution's name as provided by the building 
owner, and Identification number. A component Institution Is a 
university within a system, or any other sub-grouping of the "owner," 
(g)» not designated as a building or the "owner". 

(b) Enter the Building or Complex Name and Identification Number as pro- 
vided by the owner. Indicate whether the report covers a single 
building or a complex by circling the appropriate term. If complex, 
Indicate the number of buildings in the complex. 

(c) Enter the building address as provided by the owner. This will be 
the same as the component institution's address if the building is 
located within the site of the institution. Provide street address 
If building Is located off campus or if building is leased with the 
intent to purchase (you must have legal documentation of intent to 
purchase if building is leased). 

(d) Enter "school," "hospital," "local government," or "public care 
institution." 

(e) Enter major category of building use taken from the following lists: 
School : Hospital : Local Government : 

E 1 emen t a ry Gene ra 1 Of f i ce 

Secondary Tuberculosis Storage 

College Other (specify) Service 
University Library 
Vocational Police Station 

LEA Admin. Flre Station 

"Other" (specify) 0thcr (specify) 



Public Care institution : 
Nursing Home 

Long-Term Care (other than nursing home) 
Rehabilitation Facility 
Public Health Center 
Residential Child Care Center 
"Other" (specify) 

If the building or complex is "other," enter a one or two word description. 
For example, if a hospital is neither a general hospital nor a tuberculosis 
hospital, you would write "other" and add "psychiatric," "obstetrics and 
gynecology," "eye, ear, nose, and throat," "rehabilitation," "orthopedic," 
M chronIc disease," or other appropriate brief description. 



(f) Enter name and telephone number of person directly responsible for 
the day-to-day physical operations of the building. This is the 
person who maintains the HVAC system, adjusts thermostats, cleans 
filters, etc. 

(g) Enter name and street address of "owner" of record and indicate 
whether the owner is a public institution, a private non-profit in- 
stitution or an Indian Tribe. 

(h) Enter building size expressed in gross square feet as measured from 
the outside perimeter of the building excluding areas which are 
neither heated nor cooled such as an attached parking garage. 

(I) Enter date of original building construction completion. This date 
should be the same as the permit of occupany of the builder. If 
actual date is not known, you may enter the year of construction. 
Buildings constructed after April 20, 1977, are not eligible for 
federal funding under this program. 

(jj) Enter name and street address of person conducting the PEA audit. 

(j) through (n) Operating Schedule: 

(j) Daylight hours, 6:00 am to 6:00 pm. Enter the number of "hours" of 
occupancy (ut 1 1 izat Ion)/numU r of occupants/percent of building 
gross square footage used, in each of the blank fields indicated 
for the days of M-F (Monday through Friday), SAT (Saturday), and 
SUN (Sunday). 

(k) Evening hours, 6:00 pm to 10:00 pm. Hake entries of similar data 
requested in (j) above as applies to the evening hours. 

(1) Night hours, 10:00 pm to 6:00 am. Hake entries of similar data re- 
quested in (j) above as applies to the night hours. 

(m) and (n) Partial usage. If the building operates on a seasonal schedule, 
or has other periods of at least a week's duration when the building 
is only partially occupied, enter the "number" of weeks of partial 
use (m) by calendar quarter and the "percent" of total building gross 
square footage in use (n) during such period. 

9 

(q) Check "yes" or "no". Is building provided with a centralized local 

building control panel? The central control panel would be identified 
as a grouping of switches, push buttons, or gauges; and will be most 
often located in the boiler room or central equipment room. 

(s) Indicate whether or not the building HVAC system is connected to a 
% central Facilities Control and Hon I tori ng System (FCHS - such as a 
computer system). Check "yes" or "no." 
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(u) 
(v) 

(w) 

(x) 

(y) 

(z) 
(aa) 



(bb) 
(cc) 
(dd) 
(ee) 
(ff) 
(99) 

(hh) 



Enter source of prlmery building heet and heat source; such as "steam 
boiler," "hot water boiler," "purchased steam," "direct gas fired," 
"electrical resistance," "#2 fuel oil," "propane," "butane," "central 
plant." Indicate type of fuel. 

Enter source of primary building cooling; such as "electrical centrifu- 
gal chiller," "electrlc-reclprocatlng-unltary," "absorption chiller, 
"purchased chilled water," "campus chiller plant." Indicate energy 
source. 

Enter Primary Terminal devices for space heating system; such as 
"steam/hot water radiators," "convectors," "fan & coll," "unit 
ventilator," "ducted warm air." 

Enter Primary Terminal system for space cooling; such as, "room 
fan coll," "double duct," "reheat," "unit ventilators," "low 
pressure ducted." 

Enter source of domestic hot water supply; such as, "gas fired 
storage," "gas fired Instantaneous," "electric storage," "steam 
generator storage," "o\ 1 fired storage." 

Enter type of Internal lighting system; "Incandescent," "fluorescent," 
"high Intensity discharge," with estimated percentage of the number of 
each type of lighting fixture. 

Enter brief descriptive phase on special building systems and 
facilities; such as, "food preparation and service," "food serving 
only " "domestic laundry facilities," "commercial laundry facilities, 
"steam labs," "ceramic labs," "chemistry labs," "biology labs," 
"operating rooms," ' 

Check "yes" or 

Check "yes" or 

Check "yes" or 

Check "yes" or 

Check "yes" or 



no. 



no. 



'no. 



no. 



no. 



100* fresh air systems." 



Enter building additions and square footage, building modifications 
and types. Enter total number of additions and major modifications. 

Enter any other pertinent unique Information on building such as; 
"lightweight envelope," "tilt-up construction," "conversion plans," 
"year round office type occupancy," etc. 



117 



9 

ERJC 



-52- 



FORM PEA-2 



(b) Enter the building name and building identification number. Same 
as Item (b) on Form PEA-1. 

(bl) Enter component Institution's name and ID number. 

(h) Enter building size. Same entry as Item (h) on Form PEA- I. 

(II) The monthly data shall be reported for the year beginning September, 
1977, and ending August, 1978. Indicate by "X" in appropriate 
side blank whether this data is ''metered 11 or "best estimate" for 
this building. If this form Is used In subsequent years, enter 
data for the most recent year ending In August. 

(jj) (kk) (10 (tm) (nn) (oo) (pp) (rr) (ss) (tt) (uu) (vv) (ww) and (xx) 
are to be provided by month as complete data will serve to your 
advantage In future consideration of energy audit grants. However, 
if you do riot have your monthly billings to obtain monthly data, you 
may enter the annual totals for this time period If it is available. 
If actual metered values are not available for buildings In a complex, 
all centrally metered, then these values are to be the best estimate 
based on your knowledge of the building construction, function, and 
use. If Purchased Thermal Energy Cost Billings combine both MMBTU heat 
and Ton-Hrs cooling energy, then enter total purchased thermal costs 
under Col. (ww) and draw a horizontal line through blank at Col. (uu). 
"If this building is included in a group of central complex metered 
buildings, then make the best estimate of the weighted building in* 
dividual totals as a part of the total campus-wide billings and 
quantities. Dollar values in Columns (kk), (nn), (rr), (uu) , (ww), 
and (xx) are to be rounded off to the neares t whole dollar. Under 
"Annual Totals" entries, Items (11), (oo) , and (ss) will be the 
average value for the year in cost per unit of energy; thus divide 
the annual total cost by the annual total energy unit (KWH, MCF, etc.). 
All other "Annual Totals" entries to be numerical totals of columnar 
values." 

(yy) through (fff). if fuels are used other than the ones indicated in the 
above chart, you should mark out fuels not used and write in other 
fuels designating each name on the chart along with the appropriate 
monthly data. 

(yy) Enter total annual "KWH" value from table above and multiply by factor 
on form. 

(zz) Enter total annual "MCF" value from table above. Enter "N.A." If 
natural gas not used. Multiply by factor on form. 



& 1*8 



(aaa) Enter total annual "gallons" value from table above. Enter "N.A." 
If #2 fuel oil Is not used. Multiply value by factor on form. 

(bbb) Enter total annual "gallons" value from table above. Enter "N.A." If 
#6 fuel oil not usee. Multiply value by factor on form. 

(cccl) or (ccc2) Enter total annual steam or high temperature hot water 

"MMBTU" or "LBS" value from table above. Cross out the MMBTU or LBS 
unit on the chart above If not used on your billing. Use either 
(cccl) or (ccc2). Enter "N.A." If purchased steam or hot water not 
utilized. Multiply value by factor on form. 

(ddd) Enter total annual Chilled Water 'Ton Hours" from table above. Enter 
"N.A." If chilled water Is not purchased. Multiply value by factor 



(eee) Enter total annual use of other fuel such as liquified petroleum gases 
Including butane and propane (use conversion factor of 951*75 in (fff), 
and bituminous coal (use conversion factor of 24,500,000). Enter "N.A." 
If "other" fuel not used. 

(fff) Enter heat content per unit of "other" fuel used expressed In BTU otr 
unit. Obtain "other" fuel conversion factors (not mentioned above) 
from standard engineering reference manuals. 

(ggg) Enter arithmetical total of the column of figures above. 

(h) Enter (h) from (h) at top of page. 

(hhh) Determine by dividing the value of (ggg) by the value of (h) above. 
<xx) Enter (xx) from Annual Total of (xx) above. 

(Ml) Determine by dividing the value of (xx) "Annual Total" by the value 
of (h) above. 



on form. 
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FOWt PEA-3 



(b) Enter the building name and building Identification number. Seme 
es item (b) on form PEA-1. 

(bl) Enter component Institution's name end ID number. 

(J J J) Enter full name of deslgneted Building Energy Manager If there Is a 
person designated to monitor and evaluate energy use. If there Is 
no Energy Manager, write "N.A." 

(kkk) Piece en "X" In the appropriate response blank. Draw a horizontal 
line through the other response. 

ill I) Piece an M X M In the appropriate response blank. Draw a horizontal 
line through the other response. 

(mmm) Enter descriptive phrase for each system studied; such as, "lighting 
system/ 1 ''ventilation system/ 1 "chilled water system, 11 n air 
distribution system, 11 "hydraulic system," "piping insulation system," 
etc. 

(nnn) Piece an "X" in the appropriate response blank. Draw a horizontal 
line through the other response. 

(ooo) Enter descriptive phrase for ecch energy conservation measure con- 
sidered or implemented; such as, "local light switch decals," 
"thermostat adjustment," "reset air delivery temperatures," "reset 
chilled water temperatures," "automatic duty-cycling of equipment," 
"unoccupied hours shut down," "reduced lighting levels," "added 
more local control switching," "increased filter maintenance 
schedule," "reduced outside air quantities," "installed electric 
metering," "installed fuel metering," "changed use schedules," 
"adjusted housekeeping schedules," "increased routine maintenance," 
"scheduled control system checkout, " etc. 

(ppp) Enter general comments and observations which contribute to further 
definition of energy using character of building. 

(rrr) Place an "X" in the appropriate response blank. 
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FORM PEA-fr 

(b) Enter the building name and building Identification number. Same 
as (b) on PEA- 1 . 

(bl) tnter component institution's name and ID number. 

Items 1 through 11 are Information requests regarding the building site, 
construction, and heating ahd domestic water systems as related to 
solar energy application potential. Item 12 refers to other poten- 
tial renewable resource energy source applications. Auditor to mark 
a' n 'tive responses in various blank spaces with an "X". Draw 
a si , horizontal dash line through all other blank spaces not 
applicable to building audited. 



151 



-56- 



FORM PEA-5 



(b) Enter the building name and building identification number. Same 
as Item (b) on Form PEA- 1 . 

(bl) Enter component Institution's name and ID number. 

(ttt) Chart of Potential Energy Savings. This Information Is optional; and 
It may be used by you to determine the energy savings potential of 
your buildings. The sum of all. the circled weighting factors may be 
used for the comparison of buildings. The highest total of the weight- 
ing factors will have the highest potential for saving energy. With 
the assistance of a set of building construction blueprints and other 
personnel In the physical plant department, school district office, 
etc., the Auditor shall locate the appropriate "Range" of values for 
each of the thirteen "building characteristics" and circle the 
appropriate weight. Since some of the following data may not be 
readily available, It may be necessary In some cases to provide a 
best estimate based on your knowledge of the building. The follow- 
ing Instructions apply to each numbered "building characteristics": 

1.0 Refer to the value of EUI, expressed as BTU/FT 2 /YR on Form PEA-2. 

2.0 Total the "Occupied" or "Utilized" hours, Items (j) plus (k) on Form 
PEA-1, and divide that value by the total annual operating hours of 
the HVAC system. 

3.0 Add together the BTUH heating output rating of all boilers, or heat 
exchangers, or heating colls and the BTUH cooling rating of all 
chillers, or cooling colls. If building Is served on a central plant 
add only the heat exchanger and total cooling coil capacities. The 
object is to obtain the actual net capacity of ttr heating and 
cooling equipment serving this building. Divide )e above net total 
capacity by 1,000,000 to obtain the combined rated heating and cool- 
ing capacity In millions BTUH. Do not Include any equipment used or 
designed strictly for standby service. Circle the appropriate 

BTUH "VF". 

* 

4.1 Determine building age category bracket and estimate remaining useful 
life remaining* If building has less than a 5 year life expectancy 
(either new or old) audits should not proceed past the PEA. 

4.2 From building blueprints or estimate, determine the percent glass of 
the exterior building envelope wall area within the broad range of 
over or under k0% glass or under 15% glass. Make a Judgement as to 
large Infiltration (light wall construction without good caulking, 
large amount of fixed wall louvers, etc.) or low filtration (tight 
wall construction, good caulking, low number of wall openings). 
Mark only one value which best describes this building condition. 
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From building electrical lighting plans or estimate, determine the 
present building lighting load expressed as average watts per gross 
square foot of building area. For example, If you circle the weight 
"6.3" for the value, "Reduced to 3.0 w/sq. ft.", It means that you 
have already reduced the present building lighting load to about 
3.0 w/sq. ft. and there Is further potential for reducing the lighting 
load. 

From building HVAC plans, other documents, or quick Inspection, Iden- 
tify the predominant building HVAC system type. Many buildings have 
more than one single type of HVAC system. This PEA needs the 
predominant type Information. Circle only one "WF" which applies. 

From HVAC schedules on plans or other documents determine the normal 
design percentage of outside air for this building. This yalue should 
be an average for the building. Some building fan-coll units may have 
100* O.A. and others In building may have other percentages. Estimate 
or calculate the average O.A. percentage for the entire building and 
circle the appropriate "WF". 

Air distribution energy consumption Is primarily a function of fan 
operating static pressure. If these values are not readl ly aval lab e 
Installed fan horsepower may be a good Indicator. Again, cons der thl 
value on the basis of average fan conditions for the entl re ^"9- 
Determine either "Static Pressure" range or "Gross Sq.Ft./Fan HP 
range and circle only one "WF". 
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FORM PEA-6 



(b) 

(bl) 
4.7 

it. 8 

4.9 

A. 10 
uuu 



ERIC 



Enter the building name and building Identification number. Same as 
Item (b) on Form PEA-l. 

Enter component institution's name £ ID number. 

This Is a judgement of the present operating conditions of the HVAC 
temperature control systems* Circle most applicable "WF". 

Estimate the percentage of the building's total energy consumption 
which is used for base functional process loads such as Mb equip- 
ment, domestic hot water, sterilizers, kilns, shop equipment, data 
processors, etc. Circle most applicable "WF". 

This refers to the feasibility of recovering energy from "hi gh out- 
side atr M building systems. Will indicate application for "Air 
Heat Recovery Wheels," "Heat Pipe Coils," or "Run-Around Cycle" 
coils. Circle most applicable "WF". 

The functional use of the building may or may not be able to tolerate 
the disruptions caused by the installation of major systems retrofit 
projects. Encircle the most applicable "WF". 

Indicate the appropriate "WF" for each "ITEM" and add them to obtain 
a "TOTAL". The maximum possible score is 90 and the minimum possible 
score Is 50. The higher the score, the higher the potential for 
saving energy in the building. 




At turn to: Governor's Off let of Energy Resources, 7703 M. Lamer, #502, Austin, Texts 78752 

(kfr0£^ PRELIMINARY ENERGY AUDIT 



AUOIT 



OATE: {*\)A?jk*/£ ffT? PAGE 1 OF 6 



M-XJ!~+Z 

(t) COMPONENT INSTITUTION NAME t 1 .0. NO 

4&s££ZtiL sir*** fZr>«exry/) 



ir+* GggtZXA S<mU = ff/6 Z 7Wt sz*%+ <r~*t x**j S**t*^ <t*j*s -7***4 

(b)(WtOT5^0R COMPLEX MAME t 101 I OF BLOCS . (c) BUILDING AOORESS ' 



(d) CATEGORY OF BLOC. OR COMPLEX (t) BUILOINC USE CATEGORY 



am c*- IT^r rff— n*rn 7tef4 

* TELEPH0NE<?i*J&2 *<J? 



(f) BUILOING OPERATOR NAME, AOORESS 

0£*)CaBaC££a ** fa <tt j/u*T*sj 7hr TA<T*/ PUBLIC ftf PR I VAT £ NON-PROFIT ( ) INDIAN TRIBE ( ) 
(ol NAHE Air6 A00R£SS OF QVKf * ' ' 



(g) NAME AND AOORESS OF OWNER 
(jj) PEA AUOITOR NAME, AOORESS 





I 


BASIC 


B U I L D I N 


6 DATA 










BUILDING 
SIZE (h) 






OPERATING 


SCHEOULE 








BASIC HVAC CONTROL OATA 


DAYS 


TIME PERI00: HRS/OCCUPANTS/* GSF 


(a) PARTIAL USAGC (n) 


4*3, 7To 


(J) DAYLIGHT 


(k) EVE 


(1) NITE 


QTR 


WEEKS 


X GSF 




A-F 




4 /**•<> /to 


S/ jrs- /,o 


1st 






CENTRAL BLOC. PANEL (q) YES NO ^ 


OATE (f) 
CONSTRUCTED 


SAT 


so //so 


4/sr /so 


<5 /*s~ /so 


2nd 






"FCHS" CONNX (s) YES X NO 




SUN 


jit /so 






3rd 








4/** /'* 


*th 












II 


MAJOR 


E N E R 6 Y 


USING 


S 


Y S T E N S 





PRIMARY 
MEAT 
SOURCE (u) 



PRIMARY 
COOLING 
SOURCE (v) 



SPACE 
TERMINAL 
HEAT (w) 



SPACE 
TERMINAL 
COOLING (x) 



OOMESTIC 
HOT WATER 
SOURCE (y) 



INTERIOR 
LIGHTING 
SYSTEM (*) 



SPECIAL BUILOING 
SYSTEMS I FACILITIES 
Ut) 



FLUOR. ^0_* 

■ ■ » /T * 



&)&L£&azgj£ 



in 



UNIQUE 



BUILDING 



CHARACTERISTICS 



1. YEAR ROUMO, 2* HR. PER DAY OPERATION YES _Z2 NO X (bb) 

2. 3 MONTH PER YEAR OPERATION YES X NO ZZ («) 

3. SUMMER PROGRAM USE YES NO (dd) 

k. EVENING CLASS SCHEOULE YES X NO — (tt) 

S. BUILOING HAS EXTERIOR FLOODLIGHTING YES NO (ff) 



6. LIST YEAR t TYPE OF MAJOR BUILOING MODIFICATIONS 
ANO ADO ITIONS 



TOTAL 
A00 



AL # OF^UU 



OR MOO. I 



<27/7VT- &&t£4u& jcr*is***r Ss* £csmiMS£-A* 



7. OTHER: 



ERJC 



(hh) /7?& -^uur? /^=vYji r^/r tz j&c/sstis 
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PRELIMINARY 
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AUDIT 



PAGE 2 OF i 



W WILDING NAME t I .0. NUMOE* 
(*!)' COMPONENT INSTITUTION NAME ft 1.0. NUMIER 



(h) IUILDO* SI2C (GROSS SQ.FT.) 



HONTN 


ELECTRICITY 


NATURAL CAS 


0 1 L - 12 or i 


PURCHASED THERMAL 


TAT Al 

CNlAtV 

COSTS 
$ 

M 


RUN 

(jj) 


COST 
$ 

(kk) 


J/KWM 

(II) 


HCF 

M 


COST 
$ 

(no) 


S/MCF 
(oo) 


CAL 
(PO) 


COST 
$ 

(rr) 


S/CAL 
(tt) 


STEAM- HOT WATER 


CMILLCO WATER 


MHITU 

*7it) 


COST 
(um) $ 


TON MRS 

(w) 


COST 
(~) $ 


SCPTEHftER 




t\S80 




/3 




















S777/ 




OCTCKt 






.0X94- 




*r 




























NOVEHSCt 


'(.c//. no 


gmA AAA 


.0337 




_sT 
























4ZS7J 


7i,7/A 


oc c Enact 










?7 
















t,06JL 








A** 


67.00/ 


JANUARY 


mm 


i*7*> 




(J 


























47.3T7 


7J.AOO 


FEtRUAAY 


TfLSTf 


t7.t?7 




30 


7* 


J.*7 














4?5*7 






7Z7* 


4*,S30 




AAACM 


9&.73C 


tr.str 






J* 
















3 f /S/ 






/?/. 7*4- 


S*>, 034 


TILS3 


APRIL 






.<xt4 




— 2|- 
























am 




NAY 


totem 






7.7 


*f 
















7-rs 












JMNC 




IB.OO* 


.0*7 m 




^/ 




























JULY 




tlt7/ 


.4Z76 




/i* 




























AUGUST 


{.031.383 




>OJ\60 




















#- 












ANNUAL 
TOTALS 






AV6. 


® 

5** 




AVC. 

*S7 










k 


«7£rV<f 








^577 


9i>o,8iS 



^1 



ANNUAL ENERGY CONSUMPTION IN ITU'S: 



(You may round to nearest million) 



(I) 

(2) 

(3) 

M 

(5) 

or 

(4) 

(7) 

(8) 



(yy) Electricity 
(«) Nat. Us 
(*a*)Fi«. Oil 7T 
(bbb)Fu«l Oil #1 
(cccllSttm/Hot W«t«r 



KWH X 
MCF X 

GAL X 138.690 - 
GAL X U3.690 - 
MM ITU X I .000. 000"^ 



(ccc2)St«a 
(444)01)11! 
(••«) 

Other Fual 




ItSr F M | 



LIS X 1.330 - _ 
TON MRS X 12,005 -9 
X (fff)^ ^ 

X (fff) 



(WO) TOTAL ANNUAL ITU'S -tli^76f fr 



ITU 
ITU 
ITU 
ITU 
ITU 

ITU 
ITU 
ITU 

ITU 
ITU 



ENERGY UTILIZATION INDEX fEUl) 
Clll TOTAL ANNUAL ITU'S 
CUI ' luiLOIltf tkUl tk. FT. 

•TU' t/FT^/YR 



•TU l i/FT 2 /YN 



EUI - 
EUI - 



ENERGY COST INOEX (EC| 

r .. TOTAL ANNUAL ENERGY COSTS . «/rT 2 /vt 

CCI lUILDINd BSB! 15 H. $/FT /YR 

IC, . TOTAL TL&jMLf 

CCI - (»H) Pj./l S/FT* m 



ERiC 



157 



158 



(<.4»fit€i PRELIMINARY ENERGY AUDIT PAG| , 0 , , 









(b)lUILOINC NAME t 1.0. NUMBER 




(bl) COMPONENT INSTITUTION NAME t 1.0. NUMBER 


V (MERCY CONSERVATION 


ACT 


I V I T I E S 


1. NAME OF ENERGY MANAGE R FOR IUI LO 1 NG: (J JJ) 







2. MAS WORK WHICH PART I ALLY OR FULLY SATISFIES THE REQUIREMENTS OF AN ENERGY AUOIT ON THIS ■UILDINC BEEN ACCOMPLISHED PRIOR TO 

THIS "PEA" DATE? ^ YES. X NO. (Uk) 
J. NAVE ANY DETAILEO ENGINEERING STUOIES BEEN C0N0UCTE0 ON THIS BU I LO t NG OR ITS SYSTEMS PRIOR TC THIS "PEA" 0ATE7 X YES 
= " "»K" ^ME SYSTEMS STUO I EO. (— )(/J ^ferlT g^L ^ ^ju^fd l ££XAU*SZ£L 

00 Sgaag ******** AiAtedAit A&Az - 



4. HAVE ANY ENERGY CONSERVATION MEASURES BEEN C0NSI0ERE0 OR IMPLEMENTED ON THIS BUUOING PRIOR TO THIS "PEA" OATE ? V YES 
" NO. (fiftft) IF "YES" LIST THESE MEASURES BELOW WITH ESTIMATES OF THEIR COSTS I ENERGY SAVINGS, IF AVAILABLE: 



5. GENERAL AuOlf COMMENTS: (ppp) ~~~y\/r\SY^ — 



00 YOU INTEND TO CONDUCT AN "ENERGY AUOIT" OF THIS BUILOIMG? (rrr) YES X NO 



I 
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C±4rt*i) p R E L I H 1 NARY ENERGY AUDIT 



PACE k OF 6 



M BUILDING NAME & I.O. NUMBER (bl) COMPONENT INSTITUTION NAME 4 1.0. NUMBER 

VI UUWHLE ENERGY RESOURCE POTENTIAL 



1. OUILOING LOCATION: U RBAN. _j£_SUBURBAN. RURAL AREA* 2. BUILOINS HEIGHT: STORIES. 

3. IS OPEN LANO SUCH AS FIELOS. YARDS t PARKING AREAS, WHICH IS NOT HEAVILY SHADED BY TALL IUILOINGS, TREES. OR OTHER OB- 
STRUCTIONS AVAI1A0LE IN THE I MHEO I ATE V i C I N I TY OF THE OUILOING? — Y ES X NO. 

4. IS APPROXIMATELY ONE-HALF OR MORE OF THE BUILDING'S ROOF AREA OR SOUTHERN ORIENTED WALL SURFACES HEAVILY SHADEO BY TREES, 
SHRUBS. BUILDINGS OR OTHER OBSTRUCTIONS? YES X NO. 

5- GENERAL DESCRIPTION OF OUILOING SHAPE: — SQUARE. X RECTANGULAR. H -SHAEED. — E -SHAPED. T-SNAPEP. 

L-SHAPCD. X-SNAPEO. Y -SHAPED. O -SHAPEP. 

4. ROOF DATA: X FLAT. — P ITCHEO. IF PITCHEP. IS PITCH ORIENTEO TO SOUTHT X<^YES yfC/ NO. 

7. EXISTING ROOF OBSTRUCTIONS: NONE. — CHIMNEYS. — SPACE CONDITIONING UNITS. —"W ATER TOWERS. 

X EQUIPMENT PENTHOUSES. X STAIRWELLS. — OTHER PERMANENT ROOF MOUNTED STRUCTURES. 

I. SOUTH FACING WALL MATERIALS: X MASONRY. — W OOD. — ALUMINUM. GLASS. — STEEL. » COMBINATION. 

3. SOUTH FACING WALL GLASS AREA: X LESS THAN 2$t. — 2S-7S*. — MORE THAN 75*. 

10. PRIMARY SPACE HEATING SYSTEM: — OUTSIOE OUILOING. X INSIDE BUILDING; IF INSIDE OUILOING, IS IT LOCATEO 

I N BASEMENT. X ON GROUNO FLOOR. O N ROOF? IS INSIDE BUILDING HEATING SYSTEM 

OF CENTRAL TYPE, X MULTIPLE UNITS, OR — COMBINATION OF BOTH? 

II. PRIMARY DOMESTIC HOT WATER SYSTEM: O UTSIDE OUILOING, X INSIOE OUILOING: IF INSIDE BUILDING IS IT LOCATEO 

^ IH BASEMENT. — ON GROUNO FLOOR. — ON ROOF? IS INSIOE OUILOING DOMESTIC 

MOT WATER SYSTEM OF X CENTRAL TYPE , — » MULTIPLE UNITS. OR — ~ COMBINATION OF BOTH? 
12. ARE ANY OF FOLLOWING ENERGY SOURCES AVAILABLE TO THIS I MMEOI ATE OUILOING LOCATION? 

(•) YEAR AROUND STEADY, CONSTANT WINO VELOCITIES, 10 MPM MINIMUM — YES X NO. (b) NATURAL WATER STREAM OF MINIMUM 

ID FOOT NEAO, CONSTANT YEAR ANOUNO FLOW YES X NO. (c) NATURAL HOT GROUNO WATER WELLS (GEOTHERMAL WELLS) — Y ES 

id) SEACOAS.T TlOES OF I FOOT OR GREATER — YES X NO. (t) SOURCE OF LOW COST FOREST TIMBER BY-PRODUCTS 
X NO. (f) ANY OTHER RENEWABLE ENERGY SOURCE — YES NO: IF YES, OESCRlBE SV.J? 
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OPTIONAL 



(This Chart is required 
P R E L I M I N A 



with TA application for unnetered buildings) 
R Y ENERGY AUDIT 



page 5 OF 6 



W OUILOINC NAME t 1.0. NUMRER 



(bl) COMPONENT INSTITUTION 555 t 1.0. MUM 



NUMftER 



VII 



BUILDING 



ENERGY 



SAVING POTENTIAL 



(ttt) CHART OF POTENTIAL ENERGY SAVINGS 



1.0 ANNUAL ENERGY USE: 
8TU/SQ.FT./YR. 



(SCE EUI PAGE PEA-2) 



400,000 ANO AftOVE 
300.000 TO 400.000 
200.000 TO 300.000 
100.000 TO 200.000 
LESS THAN 100. 000 



WF 



8 

7 
6 

5 



RATIO 



2.0 RATIO OF OCCUPANCY/ SPAC E UTILIZATION HOURS 

TO NVAC EQUIPMENT OPERATING HOURS: 

OCCUPANCY/UTILIZATION HRS. 
HVAC gPjRAim firtfSy 

UNOER 0.20 

0.2 TO 0 4 

0,4 TO d.6 

0.6 TO t\8 

0.8 TO 1.0 



14.4 
12.8 

9.6 
8.0 



3*0 RATEO CAPACITY OF HEATING t COOLING EQUIPMENT: 
C0M8INE0 HV AC CAPACITY IN 8TUH X 10* 



40 ANO AftOVE 

25 TO 40 
IS TO 25 
5 TO 15 
•ELOW 5 



e 

6 



ERICS* 



RUILOING NOOIFICATION POTENTIAL: 

*.1 RUILOING AGE £ REMAINING LIFE (R.L.) WF 
NEW (1-5 YRS) OVER 40 YR. R.L. 

NEW (1-5 YRS) UNOER 40 YR. R.L. 3?2 

RECENT (5-15 YRS) OVER 40 YR. R.L. 2.8 

RECENT (5-15 YRS) UNOER 40 YR. R.L. 2.4 

OLO (OVER 15 YRS) 2 .0 

OLD (OVER 15 YRS) LESS THAN 5 YR. R.L. 0 .0 

4.2 TOTAL WALL AREA PERCENT GLASS t 

infiltration: 

t GLASS RANGE 

OVER 40! GLASS 
LARGE INFILTRATION 
UNOER 40* GLASS 
LOW INFILTRATION 
UNOER 151 GLASS 

4.3 LIGHTING LEVELS POTENTIAL REOUCTION: 
RANGE 

REDUCED TO 3.0 W/SQ.FT. 

RE0UCE8 TO 2.0 - 3.0 W/SQ.FT. 

REDUCED TO 1.0 - 2.0 W/SQ.FT. 
CAN REOUCE IY SWITCHING f NANCES 
LIGHTING LEVELS CMItOT %l REOUCEO 



* 5 
4.0 

3.5 
3.0 



4.2 
3*5 



4.6 



4.4 PREDOMINANT HVAC SYSTEM; 



WF 



OUAL DUCT OR REHEAT Qj.j 

MULT I ZONE OR INDUCTION UNITS 11.2 

ROOFTOP. PACKAGEO WALL UNITS, 

OR UNIT VENTILATION J. 8 

FAN-COIL, VAV, OR HE AT/ VENT ONLY UNI*. 4 

RADIATION, UNIT HEATERS (NO FAN SYS.P.O 

4.5 NORMAL OUTSIOE AIR SUPPLY PERCENTAGE*. 



RANGE 




WF 


75 TO 100! 






50 TO. 751 




7.2 


25 TO 50! 




6.3 


10 TO 25! 




5.* 


INFILTRATION ONLY WITH TOILET EXHAUST 4 • 5 


FAN ENERGY; 


GROSS ft I DC. 




FAN STATIC PRESS. 


SQ.FT. /FAN MP 


WF 


10" OR AIOVE 


*200 SQ.FT./HP 


5.* 


8" SP TO 10" SP 


»(00 SQ.FT./HP 


4.8 


6" SP TO 8" SP 


GHOOO SQ.FT./HP 


4.2 


4»» $p TO 6" SP 


*15C0 SQ.FT./HP 


<g> 


UNOER 4" SP 


02000 SQ.FT./HP 


3.0 



! 
I 

SO 
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(This Chart is required with TA application for unmetered buildings) 
PRELIMINARY ENERGY AUDIT 



PAGE 6 OF 6 



l 
I 













IUILDING NAME I 1.0. NUMIER 


(bl) COMPONENT INSTITUTION NAME t 1.0. NUMBER 




VII 


BUILDING ENERGY 


SAVING POTENTIAL 


(CONT'-O) 



CHART OF POTENTIAL ENERGY SAVINGS (Continued) 



4.7 HVAC CONTROL SYSTEM \ 
CONOITION 



OUTSIDE AIR I RELIEF OAMPERS KANG OPEN 
INOPERATIVE CONTROLS 
NO WRITTEN PREVENTIVE HA I NT. PROGRAM 
CONTROLS ARE SERVICED REGULARLY 
CONTROLS UNOER MAINTENANCE CONTRACT 

4.1 IUIL0INC PROCESS ENERuY BASE LOAD: 
X OF TOTAL LOAO 



16 



USER CAN TOLERATE MINOR RETORFIT 
~> USER CANNOT TOLERATE AN* ISRUPTIONS 



WF 



5.4 
4.8 
4.2 

3.0 

wr 



30t IASE LOAO * COULO REOUCE 


2.7 


15* BASE LOAO * COULO REOUCE 




lOt IASE LOAO - COULO REOUCE 


2.1 


51 IASE LOAO - COULO REOUCE 


I.B 


NO REOUCTION OF IASE LOAOS POSSIILE 


1.5 


HVAC Hit • RECOVERY ; 




RANGE 


WF 


lOOt O.A., RECOVER. FEASIILE 


4.5 


75t O.A., RECOVERY FEASIILE 


4.0 


50t O.A. t RECOVERY FEASIILE 


3.5 
©> 


lOOt O.A., RECOVERY OIFFICULT 


MEAT RECOVERY NOT FEASIILE 


2.5 


USER RETROFIT TOLERANCE** 




RANGfc 


WF 


USER CAN TOLERATE MAJOR RETROFIT 


4.5 



2.5 



ENERGY SAVING POTENTIAL TABULATION (uuu) 



ITEM 



1.0 ANNUAL ENERGY USE 



2.0 RATIO UTILI2. HAS. TO OPER. MRS. 



3.0 RATEO CAP. OF HVAC EQUIP. 



4.1 BUILOING AGE t LIFE EXPECT. 



4.2 PERCENT GLASS t INFILTRATION 



4.3 LIGHTING LEVELS 



4.4 HVAC SYSTEM TYPE 



4.5 OUTSIOE AIR RATIO 



4.* FAN ENERGY 



4.7 HVAC CONTROL SYSTEM 



4.B IUILOIN", IASE LOAO 



4.9 HVAC HEAT RECOVERY 



4.10 USER RETROFIT TOLERANCE 



TOTAL 



WF 



9.0 



iiA. 



Id. 



JJl 



3,0 



4/23/79 
Revised 



ENERGY AUDIT PROCEDURES 



The purpose of the Energy Audit (EA) is to provide a survey of the building audited 
which: 

(1) Identifies the type, size, energy use level and major energy using systems; 

(2) Determines appropriate energy conservation maintenance and operating 
procedures; and 

(3) Indicates the need, if any, for the acquisition and installation of energy 
conservation measures. 

These forms; EA-I, EA-2, EA-3, and EA-4, are aesigned to gather this basic infor- 
mation with a minimum of on-site effort. The EA Auditor will complete these 
forms by working with the Component Institution's Physical Plant Department, 
the Component Institution's Energy Manager, and by visual observation of the 
building or complex. 

The numerical entries are to be obtained from Component Institution's records, 
Component Institution's best estimates, and by simple mathematical multiplication 
and division operations. All EA Form entry blanks must have an entry. Entries 
to be noted as follows: 

"RD" - Record Data 

•BE" - Best Estimate 

"NDA" - No Data Available 

IMA" - Not Applicable to This Building 

Draw o straight horizontal line through spaces or blanks not used to indicate that 
the blank or space was not overlooked. All check marks will be made with an 
"X" indicating positive response to question. 

The following procedures provide instructions for completing the EA Forms: 
The small case alphabet letters in parentheses key to the form entry data. All 
addresses called for to be complete, current street addresses including ZIP code. 
Provide telephone numbers if available. 

Forms EA-I, EA-2, EA-3, and EA-4, dated 4/79 are designed to meet requirements 
of Federal Register dated April 2, 1979, Vol. 44, No. 64, paragraph 450.43. 

As the Forms PEA- 1 , PEA-2, PEA-3, and PEA-4 are requirements of the Energy 
Audit, they must be attached to the Energy Audit Forms. The Energy Audit (EA) 
Forms and Preliminary Energy Audit (PEA) Forms must be attached to any appli- 
cations for Technical Assistance (TA) submitted to the Governor's Office of Energy 
Resources at 7703 N. Lamar, Room 502, Austin, Texas 78752. Please designate 
the contents of any envelope submitted to the Governor's Office of Energy Resources 
by bold printing the appropriate letters, "PEA, EA, TA" in the bottom right corner 
of the envelope. 
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FORM EA-I INSTRUCTIONS 



(a) Enter the calendar date on which the EA is completed. 

(b) Enter the Building or Complex Name and Identification Number as provided 
by the owner. Indicate whether the report covers a single building or a com- 
plex by circling the appropriate term. If complex, indicate the number of 
buildings in the complex. 

(bl) Enter Component Institution's Name and I.D. Number. The Component Insti- 
tution should be the same as identified on the PEA forms. 

(c) Enter Building Size expressed in gross square feet as measured from the 
outside perimeter of the building, excluding major areas which are neither 
heated nor cooled such as attached parking garages. 

(c I ) Enter name and street address of "Owner." 

(d) thru 

(f I ) Place an "X" in these blank spaces upon completion of Forms PEA- 1 , PEA- 
2, PEA-3, PEAJfc, PEA-5, and PEA-6. 

(g) Enter general description of planned changes for the next fifteen years such 
as "building to be demolished in 3 years," "major rehabilitation planned," 
Change from classroom use to dormitory use," 'tehange from teaching space 
to office space," etc. 

(h) thru 

(x) On this form to be completed only for buildings over 200,000 gross square 
feet in size. Enter "N.A." in all blank spaces if building is less than 200,000 
sqi'are feet gross area. 

(h) Enter annual pe<* electrical demand in KW, if available. Enter "NDA" if 
data is not available. 

(hi) Enter months during annual period when monthly peak electrical demand 
within 1 10% of maximum demand occurs. Enter "NDA" if data is not avail- 
able. 

(j) Enter days of weekly cycle (Mon., Tues., etc.) when peak electric demand 
occurs. Enter "NDA" if data is not available. 

(k) Enter hour of day (9K)0 a.m., 2:30 p.m., etc.) when peak electric demand 
occurs. Enter "NDA" if data is not cvailable. 

(I) Enter name of the major mechanical or electrical building systems such 
as "HVAC," "Food Prep.," "Data Processing," "Lighting," "Elec. Htg.,"etc. 

(m) Enter electrical KWH consumption, if applicable, of the major systems entered 
in (I) above. 

(n) Convert KWH to BTU by use of conversion factor in (x) below and enter 
value in table. 
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FORM EA-I INSTRUCTIONS (continued) 



(o) Enter H MCF" natural gas consumption, if applicable, of the major systems 
entered in (I) above. 

(p) Convert MCF to BTU by use of conversion factor in (x) below and enter 
value in table. 

(r) Enter "Gallons" of fuel oil (note Fuel Oil Grade if different from i #2 grade) 
consumption, if applicable, of the major systems entered in (I) above. 

(s) Convert "Gal" to BTU by use of conversion factor in (x) below and enter 
value in table. 

(t) Enter 'STU value" of Steam/Hot Water (strike through inapplicable energy 
source) consumption, if used, by the major systems entered in (I) above. 
If metered on MMBTUwSffbasis, convert MMBTU to BTU by use of con- 
version factor in (x) below and enter value in table. 

(u) Enter "Ton-Hours" of chilled water consumption, if applicable, of the major 
systems entered in (I) above. 

(v) Convert "Ton-Hours" to BTU by use of conversion factor in (x) below and 
enter value in table. 

(w) Enter the total of BTU values developed in (n), (p), (s), (t), and (v). 

* 

(x) BTU conversion factor table for use in determining above table entries. 
These blanks are to be used to convert only, the values for table 2.2 above 
or other major energy fuel types and are not intended to account for entire 
building consumption. If major fuel types other than those mentioned in 
table 2.2 above are used, cross out the unused fuel types and insert the appro- 
priate fuel types. 

3 0 

(y) Describe general building conditions, such as oge and condition of lighting 
fixtures, building envelope and window condition, equipment repair and con- 
dition, piping and electrical feeder conditions, thermal insulation condition, 
etc. 
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FORM EA-2 INSTRUCTIONS 



(b) Enter the Building or Complex Name and Identification Number, 
(bl) Enter Component Institution's Name and I.D. Number. 

(c) Enter building size expressed in gross square feet as measured from the 
outside perimeter of the building, excluding areas which are neither heated 
nor cooled. 

(4. 1 )&(4.2)&(4.3)B Enter average annual heating degree days and cooling degree 
days, and average monthly wind velocity in mph taken from 1978 Annual 
Summary of Climatological Data for the geographic location of the building 
as published by the National Oceanic and Atmospheric Administration, National 
Weather Service. See Appendix for data. 

(4.3)A Enter Average Solar Insolation by month for nearest reporting city 
to building being audited. Obtain copy of "Input Data for Solar Systems" 
by Cinquemani, Owenby & Baldwin, published by the National Climatic Center, 
1978, National Weather Service, Asheville, N.C See Appendix for additional 
data. 

(z) thru 

(ff) The purpose of this data is to illustrate, if possible, the percentage reduction 
in energy consumption in this building due to changes in maintenance and 
operating procedures which have been implemented in the past. It is intended 
that the reduced energy consumption be a result of changes in maintenance 
and operating procedures and not as a result of weather variances, retrofit 
actions, or changes in occupancy patterns. If it can be illustrated that energy 
consumption (BTU/SQ.FT.) has been reduced by not less than 20 percent 
from a base year in the past to a subsequent year, then it will not be necessary 
to conduct an on-site energy audit identifying further maintenance and 
operating procedures; otherwise, an on-site energy audit is required. However, 
the maintenance and operating procedures which were implemented and 
resulted in the 20 percent or greater reduction in energy consumption must 
be listed in (gg) below; if additional space is required beyond the space provided 
in (gg), attach additional pages. If (I I), "% REDUCTION FROM BASE YEAR" 
is 20% or greater, it is not necessary to complete Form EA-3 except for 
instruction (gg) on following page; instead, you may proceed to complete 
Form EA-4. If an on-site audit is not conducted because of a past 20% or 
greater energy reduction, it is highly likely that an on-site review of the 
building^ utility billings, occupancy records, and past retrofit actions will 
be a part of the sample followup review process required of the Governor's 
Office of Energy Resources by Federal rules. 

(z) Enter fiscal years applicable to data entered in table. The last year in the 
table should be the most recent full year. The first year in the table should 
be the Base Year from which the energy reduction is measured. The Base 
Year would be the year just prior to the maintenance and operating procedures 
changes you are identifying as the cause for the energy reduction. The second 
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FORM EA-2 INSTRUCTIONS (continued) 



fiscal year entry will be the Comparison Year which must be a year subsequent 
to the Base Year. Also, there must be a variance of less than 10 percent 
between the total number of annual degree days (heating plus cooling) of 
the Comparison Year and the total annual degree days of the Base Year. 
The Last Full Year may also be used as the Comparison Year. Enter the 
total deyee days for each appropriate fiscal year in the same entry space 
just below the fiscal year to which it relates. 



(dd) If major fuel types other than those listed in (aa) through (dd) are used, cross 
out the unused fuel types and insert the appropriate fuel types. The conversion 
factors used on page EA-I , tableto, should be used for calculating the BTU 
for each fiscal year. 

(aa) Enter Annual Total electrical KWH consumption. Convert to BTU value 
using tableix; on Form EA-I. Enter BTU value. 

(bb) Enter Annual Total natural gas MCF consumption. Convert to BTU value 
using tabletx) on Form EA-I. Enter BTU value. 

(cc) Enter Annual Total gal Ions of oil consumption. Convert to BTU value using 
table(x)on Form EA-I . Enter BTU value. Note fuel oil number if different 
than number 2 grade. 

(dd) Enter Annual Total of Central Plant Thermal energy consumption. Convert 
to BTU vaiue using table(x) on Form EA-I . Enter BTU value. If you are 
metered on MMBTU basis, remember to convert to BTU before entering 
the value on (dd). 

(ee) Calculate total BTU per Gross Square Foot values for each fiscal year. 
Divide total BTU (ff) by Building Size (c), and enter at (ee). 

(ff) Enter total BTU consumption as total of all horizontal entries for BTU for 
each fiscal year. 

(gg) Enter brief description of "Maintenance Procedures" and "Operating Procedures" 
changes implemented during the above time span between the Base Year 
and the Comparison Year. Place small % V »' to left of each M & 0 change 
on Form EA-3 which has already been implemented on this building. 

(hh) Enter the BTU per square foot (ee) for the Base Year. 

(jj) Enter the lesser BTU per square foot (ee) of either the Comparison Year 
or the Last FullYear. 

(kk) Subtract (jj) from (hh) and enter this value in both blanks marked (kk). 

(II) Enter (kk) divided by (hh) and place this value in blank (II), % Reduction 
from Base Year. 



F ORM EA^3 INSTRUCTIONS 



Enter the Building or Complex Name and Identification Number. 

Enter Component Institution's Name & I.D. Number. 

Enter Building Size expressed in gross square feet as measured from the 
outside perimeter of the building, excluding major space which is neither 
heated nor cooled. 

Note: Part III, Blanks (mm) through (aaa) are to be completed only if the 
value of (II), Form EA-2 is less than 0.2a 

(mm) Indicate whether or not you recommend and support the established preven- 
tative maintenance plan by checking "Yes" or "No". 

(nn) Indicate whether or not there is a scheduled preventative maintenance plan 
for the building by checking "Yes" or "No". 

(oo) (rr) (tt) (w) (xx) (zz) Circle the appropriate "VALUES" for percent of energy 
savings related to each "system change" recommended in the left-hand column. 
Total all circled "VALUES" for each category (e.g. VENTILATION SYSTEM 
OPERATION) and enter in the appropriate Subtotal line, oo, rr, tt, w, xx. 
and zz. 

(pp) (ss) (uu) (ww) (yy) (aaa) Enter Auditor's best estimate of the range of annual 

energy cost savings which could be realized if all of the listed "system changes" 
are implemented for this building. Enter the total of estimated cost savings 
in (pp) through (aaa) of each system change which was circled. This should 
be expressed as a range such as "2-6%", "8-12%", etc. The % cost will vary 
somewhat from % energy savings in that % cost will depend on which energy 
source is affected by the "system changes." That is, an electrical energy 
intensive savings will result in a greater cost savings than a natural gas 
energy savings change. 

(zz) & (aaa) are applicable to Auditor *s Entries of "Other" Maintenance and Operating 
Procedures. 

NOTE; The primary purpose of the on-site energy audit is to identify maintenance 
and operating procedures which may be used to reduce energy consumption. All 
specific recommended maintenance and operating procedures changes relating 
to the System Changes on Form EA-3 which are to be initiated in this building 
or complex for the purpose of reducing energy consumption are to be recorded 
and kept on file at the institution for the purpose of establishing and monitoring 
an effective energy maintenance and operating procedures program. 



(b) 
(bl) 

(c) 
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FORM EA«4 INSTRUCTIONS 



NOTE; Form EA-4, including Ports IV & V, is to be completed for oil buildings 

regardless of identification of previous reductions in energy consumption. 

(b) Enter the Building or Complex Nome and Identification Number, 
(b I ) Enter Component Institution's Name and ID. Number. 

(c) Enter the Building Size expressed in gross square feet. Same as (c) on Form 
EA-I. 

(bbb) Enter value of Annual BTU per gross square foot token from entry (hhh), 
E.U.L, onForm PEA-2. 

(ccc) Enter value of Annual Energy Cost per gross scpare foot taken from entry 
(Hi), E.C.I., on Form PEA-2. 

(ddd) Enter brief description of the physical condition of the Building Envelope. 
Such as 'bad caulking & sealant condition;" "good tight construction;" •View, 
3 yrs. old?" "single glaze, clear windows?" •Vteeds masonry repainting;" "louvers 
in bad shape;" etc. 

(eee) Enter brief description of the physical condition of the Building Energy Using 
Systems. Such as "thermal insulation in bad condition;" 'fcump seals are 
leaking;" •Controls are malfunctioning;" tK>t water generator needs replace- 
ment;" •^controls are outdated;" Electrical switchgear is marginal;" ^electrical 
service entrance is too small;" etc. 

(fff) Auditor to enter brief description of his/her opinion as to need and potential 
for retrofit. Such as "large window areas could produce savings with new 
double glazing;" "temperature control system should be replaced;" 'building 
is a good candidate for 100% O.A. economizer cycle retrofit;" "lighting 
system retrofit would reduce wattage input and increase lighting efficiency;" 
"the above E.U.I. is excessive for this building category, retrofit to reduce 
same;" "the above EX J. is below average for this building category - first 
level retrofit would not be cost effective;" etc. 

3.0 Auditor to indicate "yes" or "no" whether or not the particular building site, 
building construction, existing equipment location, type of mechanical systems, 
etc., present an opportunity for solar system application to the building 
heating or cooling or domestic hot water systems. 
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FORM EA-4 INSTRUCTIONS (continued) 



(ggg) Auditor is to select the most obvious, cost effective, energy conservation 
retrofit project and enter description of same here. 

(hhh) Enter an estimate of installed cost of ECP noted in (ggg) above. 

(iii) Enter an estimate of annual energy cost savings which would result from 
the installation of the ECP noted in (ggg) above. 

(jjj) Enter the mathematical dividend of (hhh), cost, divided by (iii), savings per 
year. 
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Please return to Governor's Off let of Energy Resources, 7703 N. Lamer, #502, Austin, Texas 78752. ENERGY AUDIT PAGE 1 Of k 

Energy Auditor Certification: I hereby certify that I . ^7k^L/jU (name of auditor), have participated fully In the Energy Auditor Training Pro- 
gram developed by the Governor's Office of Energy Resources conducted at £f^- jftji+rs** (address of training site) bv (^g/gj^tg /J^j AA^ flfrzf**- J BdsJ/ 
(Sponsoring Agency- Ins true tor) aytf Sfrf'^A /yrft date) , or In lieu of a 1 1 end I ng the t ra fnTng session, have completed of i\ If* room hrsT hours of *44~Q 

educational courses and/or on- 1 he- J oo e Jfpef I enc e I n analysing and/or operating the mechanical and electrical and other energy using systems of the type of 
building or complex being audited. I have attached a copy of official educational transcripts and/or resumes of previous applicable work experience In- 
cluding the address and telephone numbers of such employers If I have claimed past education and/or work experience in lieu of attending the official train- 
ing program. I further certify that I am not responsible for the day-to-day operations of the building and that a full disclosure of any financial Interest 
which I might have relating to this energy audit or any energy conservation measure Is attached hereto. I also certify that the energy audit was con- 
ducted In accordance with thuweaul rements set forth under 10 CFR Part J^SO, paragraph 450.43 of the regulation which was published In the Federal Register 

dated April 2, 1375. (/fr 1 * r^mV ^ OT* - *f ~ <T>LS 2 ^7T 1^^^ (a >^ >ff^ 

(^^fPlmf? Signature of Energy Auditor Social Security No. of Energy Auditor Organif tlon of Auditor Date ' ' 



CWTONENT INSTITUTION MAME t 1.6. I 



(c) 



BUILDI 



BLOCS 



~ MG CIZI (GROSS SQ.FT.) 



FOLLOWING PEA FORKS C0MPLETEO ATTACHED HERETO: 
(d) 



NUMBER 

THE CONTENT OF THIS AUDIT FORM IS DESIGNCO TO MEET THE REQUIREMENTS OF FEDERAL REGISTER, APRIL 2, 1979. VOL. kk. No. 6*. PARA. Ii50.<i3 



X ,(dl) X .(e) X .(el) X .(f) X ,(f1) 
f/ PtA-1 PEA- 2 PEA- 3 PEA-* PEA- 5 PEA-* 

w*^^^* ****** ^^^^^rcA 



DESCRIPTIVE 



BUILDING 



DATA 



1.0 LIST MAJOR CHANGES IN "FUNCTIONAL USE 1 ' OR "MODE OF OPERATION*' PLANNED FOR NEXT IS YEARS: 



2.0 



FOR SU1L0INCS OVER 200,000 GROSS SQUARE FEET AREA, PROVIDE THE FOLLOWING 
FROM AVAILABLE DATA (AD) OR BY REASONABLE ESTIMATE (BE) IDENTIFY SOURCE 
IN ALL BLANKS. 



2.1 PEAK ELECTRICAL DEMAND IN IV: IhL. 



GENERAL BUIL0ING 4 SYSTEMS CONDITION: 



2.2 



months [h\fia*£ . <Ta£f , J*+*sr , DAY (jj^g , JtJ^> , 7&mS > 

HOUR OF DAY [ytfjlrff , ~ 

PROVIDE BELOW THE ANNUAL ENERGY USE OF THE MAJOR BUILDING 
SYSTEM BY FUEL TYPE: 



MAJOR 
SYSTEM 

(1) 


ELECTRICITY 


NATURAL GAS 


n oil 


CENTRAL PLANT THERMAL 


TOTAL 
• TU 


KWH (-) 




MCF (o) 


BTU (p) 


GAL (r) 




STEAM-HOT WATER 
(t) ITU 


CHILLED WATER 


TON H»5. 


I1U 


J£lkL 






aU. 


/«-/. 




"J. 


#oc y #*> 














A>*4. 










— w 


r 



























btu conversion factors (x) (you may round to nearest million J 

KWH X 11,600 ■ TrJ-Zfo + ^A** BT U STEAM /HW /4 ; /3Q H MBTU x 1,000,000 ■ /l /3C^ 

MCF X 1,030,000 - M J | TU STEAM yU^ . LBS x 1,390 ^0^J 



NAT. GAS. jQ^A. 



OIL #2 



OIL #6 



GAL 
GAL 



X 138.690 
X U9.690 



BTU 



A/A* 



CH.WATE Rjf, ZJ^rTf T ON HR x 12.000 -l6**f* A^n 
OTHER x - 7 



BTU OTHER 



_BTU 
BTU 

_BTU 

BTU 
"BTU 



ENERGY AUDIT 



page z or 4 



•UILDIN6 NAME Oft COMPLEX V fO NUMIER 



•UiLOME SIZE (GROSS SQ. FT.) 



COMPONENT INSTITUTION NAME t I.O. NUMIER 



I 



0 E S C R I F T I V C 



BUILDING 



DATA 



(CONTINUED) 



4.0 CLIMATIC FACTORS: 

4.1 AVERAGE ANNUAL HEATING OEGREE DAYS S&TC 

4.) AVERAGE MONTHLY SOLAR INSOLATION, HORIZONTAL SURFACES IN ITU/SQ.FOOT AND WINO VELOCITY IN MPH 



4.2 AVERAGE ANNUAL COOLING DECREE OAYS <f7T4 



JAN 


FED 


MAR 


APR 


MAY 


J UN 


JUL 


AUC 


SEP 


OCT 


NOV 


DEC 




9*, 9^3 












to,**' 












9* 


/or 


Mi 




S&f 


7./ 






rs- 







SOLAR (A) 
WIND VEL.(t) 
5.0 ROOF CHARACTERISTICS; 

5.1 PRIMARY STRUCTURAL COMPONENT: — S TEEL. ~— W OOD, X R E INF. CONC, — O THER. SPECIFY — - 

5.2 ROOF SURFACE: V IUILT UP, — SLATE. — TILE. -—WOOD SHINGLES, COHP. SHINGLES, — OTHER 



II ENERGY CONSERVATION MAINTENANCE 1 OPERATION PROCEDURES 


1.0 COMPLETE FOLLOWING TABLE USING ANNUAL TOTALS FOP 
CONSUMPT.ON PEA YEAA. JC^,^ ^ 


FISCAL YEARS ENTE 


RED, CONVERSION FACTORS LISTED ON FORM EA-1, t TOTALS OF BTU 

r Afi^rfs *' 


FISCAL 
YEAR 

(t) 


ELECTRICITY (««) 


NATURAL GAS (bb) 


#2 OIL (cc) 


CENTRAL PLANT THERMAL (d<J) 


(m) 


TOTAL BTU/ GROSS SQ. FT. 


KVN 


•TU 


MCF 


•TU 


GAL 


BTU 


STEAM-HOT WATER 
MMBTU/BTU 


CHILLED W 


ATER 


(ff) 


TOTAL BTU 


TON HRS. 


BTU 






XXX 




XXX 




XXX 


X X X X X 




XXX 


M 




XXX 




XXX 


6?.C 


XXX 


/fry- 




XXX 




(ff) 




COMPARISON 

rR./TW-*7 




XXX 


6*.f 


XXX 


MJ. 


XXX 


X X X X X 




XXX 


(••) 




XXX 




XXX 




XXX 


A£. 


S^CIl BTU 


XXX 




iff) 




WW n 

***** 




XXX 




XXX 




XXX 


X X X X X 




XXX 


(■•) 


&>/,ro/ 


XXX 




XXX 




XXX 


nr. — 


/4£ BTU 


XXX 




(ff) 


//J,3Sl X/0* 



1.0 LIST Bf MAINTENANCE PROCEDURES ANO OPERATING PROCEDURES WHICH HAVE DEEN IMPLEMENTED OVER MOVE TIME SPAN OF YEARS TO REDUCE ENERGY CONSUMPTION. 

sunn &*ut3L cdidL^uid. &J££aif£z. cmmmi nr aaea^^BMg rfifrr nrxtr. 
lift ri iK 1*> <^+"~"*' < AZu-~ t_j£&toc z^4>oj_ 7*xfr ft} frdda 

oiU - "" " * 

RASE YEAR JRTU/SQ. FT . * ntwiiivn rnvn pnat tcm ~f P*f O 
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(BA» YttR>,T^K. FT.) (hh) Sl$<9t2 " Y^f bU$J W!f" (JJ) ^ gfl/ - <">. 

(») ///f/ . ♦ (^) <T&.9TJ - (II) /ft 3 

BTU/SQ. ft. 



REDUCTION 



REDUCTION 
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BUILDING 0^ COMPLEX NAME -1^0 NUMB Eh BUIL0INC 



ITSIZE (I 



CROSS SQ. FT. 



(bi) S^J ^Jm*Jsn - 4-0/ 



COMPOVf^ INSTITUTION NAME t 1.0. NUMBER 



MI RECOMMENDED ENERGY CONSERVATION MAINTENANCE 1 OPERATION PROC r DURES 



PAOVtOE FOU'. »NC RECOMMENOAT IONS BASEO ON AN ON-SITE INSPECTION OF BUILOING: 

1. SCHCOULEO PREVENTIVE MAINTENANCE PLAN. RECOMMCNO (***) X YES » NO; IN EXISTENCE (nn) X YES * NO 

2. PROVIDE A GENERAL ESTIMATE, EXPRESSED AS A RANGE , OF ANNUAL ENERGY SAVINGS I ANNUAL ENERGY COST SAVINGS WHICH COULO RESULT FROM IMPLEMENTING THE 
FOLLOWING MAINTENANCE I OPERATING PROCEOURES. 



SYSTEM CHANGES 



VALUES 



I ENERGY 



X COST 



SYSTEM CHANGES 



X ENERGY 



I COST 



VENTILATION SYSTEM OPERATION 
REDUCEO VENTILATION 
VARIABLE VENTILATION 
UNOCCUPIED AREA VENTILATION SHUT DOWN 
REPAIR OF CAULKING I WEATHER STRIPPING 
MAINTENANCE t RCPAIK OF OPERATING CONTROLS 

HEATING i COOLING SVSTEM OPERATION 

CHANT E IN THERMOSTAT CONTROL SET POINTS 
PROVIOE LOCKING THERMOSTAT COVERS 
RESET OF AIR I WATER TEMPERATURES 
UNOCCUPlEr tSET OR SHUT OOWN OF SYSTEM 
SHUT OOWN NON-CRITICAL £XH/4J*T SYSTEMS 

LIGHTING SYSTEMS OPERATING 



su: 



SUB- 



SUB- 



REDUCE ILLUMINATION LEVELS 

MAXIMIZE USE OF OAY LIGHT 

INSTALL HIGH EFFICIENCY LAMPS 

REDUCE OR DELETE EVENING CLEANING HOURS 



I 

-TOTAL 
2.0 

1.0 

o.s 

0.5 
1.0 
TOTAL 
2.0 
1.0 
2.0 
2.0 
1.0 
TOTAL 
3.0 
1.0 
1.0 
2.0 



SUB-TOTAL 
0.5 



(rr) 



(Si) 



itt; 



u) 



WATER SYSTEMS OPERATIONS 

REPAIR ALL LEAKS 

REOUCTION OF WATER CONSUMPTION (FLOW RESTRlCTlONb.5 

REOUCE HOT WATER TEMPERATURE 1.0 

INCREASE CHILLEO WATER TEMPERATURE KO 

UTILITY PLANT i DISTRIBUTION SYSTEM OPERATION 

SUB-TOTAL 

EQUIPMENT CLEANING 0.5 
ADJUSTMENT OF AIR/FUEL RATIO 0.$ 
COMBUSTION MONITORING I CONTROL 0.5 
AOJUSTMENT OF DRIVES, FANS, MOTORS, ETC. 1.0 
STEAM TRAP MAINTENANCE 1.5 
PIPE INSULATION REPAIR 1.0 
OTHER MAINTENANCE I OPERATION P, ^URES SUB-TOTAL 



1^ 



<tl 



TOTALS 



(yyj 



44- 



to 
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BUILOING OK COMPLEX HAH£-( ft NUMBER BUILDING SIZE (CROSS SQ. FT. ) 



(c) <*J±Jf?0 (hi) i/71 SJLU *6UT*~JS Q - 4C/ 

COMPONENT INSTITUTION NAME t I.O. NUMBER 



IV ENERGY CONSERVATION RETROFIT RECOMMENDATIONS 



1.0 BASIC iUILOlNG OATA; 1.1 ANNUAL ENERGY USE (bbb) 4~0/ r &0/ BTU/GROSS SQ. FT. PER YEAR 

1.2 ANNUAL ENERGY COST (ccc) S/GROSS SQ. FT. PER YEAR 

1.3 DESCRIBE PHYSICAL CONOITION OF BUILOING ENVELOPE: (ddd) ^eJjrjy+yfi sS 9 tf&JLS ~ CTCjU^VJ^i^J 



1.4 OESCRIBE PHYSICAL CONOITION OF BUILOING ENERGY USING SYSTEMS: (ft) j^ M £l /VfeyvyyW^/^Z <""^m^^wJ*/W 



hi »ASEO ON 1.1, 1.2, 1.3, ANO/OR 1.4 ABOVE INOICATE THE NEEO * POTENTIAL FOR ENERGY CONSERVATION RETROFIT IMPLEMENTATION. BRIEFLY OUTLINE 
RCCOMHENOEO RETROFIT OPTIONS: 



3*0 BASEO ON OATA NOTEO IN SECTION VI, FORM PEA-4 I ITEMS 4.0 I 5.0, FORM EA- 2 THE AUOITOR SHALL INOICATE WHETHER OR NOT THE BUILOING CONOITIONS ANO/OR 

SITE CHARACTERISTICS FRESENT AN OPPORTUNITY TO APPLY SOLAR HEATING ANO/OR COOLING SYSTEMS, OR SOLAR DOMESTIC MOT WATER HEATING SYSTEMS. Y ES. JC NO 



ENERGY CONSERVATION RETROFIT ASSESSMENT 



K£ OE'CRIBE PROPOSEO ENERGY CONSERVATION PROCEDURE (ECP): lm\fojjrrf T^S ff -*<r /A*/r £fo ^rfa^ 



2.0 ESTIMATE OF INSTALLEO COST OF ABOVE ECP: (hhh) $ ***** 



C0 

3-0 ESTIMATE OF ANNUAL ENERGY COST SAVINGS FOR ABOVE ECP: (111) $ 2/,^~QO 



4J) PROJECTEO SIMPLE PAYBACK PER 1 00 FOR ABOVE ECP IN YEARS : 

mo ce ^ 

item %± % ZCKten ~xy 4- item % 2£rV0f> . yeaas 

(hMO (lit) (jjj) 

THE IMPLEMENTATION OF ENERGY CONSERVATION MAINTENANCE ANO OPERATING PROCEOURES ARE A PREREQUISITE CONOITION FOR ELIGIBILITY FOR RECEIVING FEOERAL ASSISTANCE 
UNOER THE TECHNICAL ASSISTANCE PROGRAM AS n *SC*IBED IN 10 CRF PART 4SS. 0.0. E. RULES t REGULATIONS. 
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SAMPLE WEATHER DATA 



Included in this section is a complete 
copy of solar reference data for the 
State of Texas and a sample of U. S. 
Weather Station climatological data. 
This data is needed for completion of 
Energy Audit Form EA-2. 




Local Climatological Data 

Annual Summary With Comparative Data 

1977 



or 



f 



n 



SAN ANTONIO, TEXAS 



3AMPLG DATA 
I2.E50UI2C^ 



Narrative Climatological Summary 



The City of San Antonio is located in the south-central portion of Texas. Northwest 
of the City the terrain slopes upward to the Edwards Plateau and to the southeast it 
slopes downward to the Gulf Coastal Plains. Soils are blackland clay and silty loan 
on the Plains and thin limestone soils on the Edwards Plateau. 

The location of San Antonio on the edge of the Culf Coastal Plains results in a modi- 
fied subtropical climate, predominantly continental during the winter months and mar- 
ine during the summer months. Normal mean temperatures range from 50.7* in January 
to a high of 84.7* in July. While the summer is hot, with daily maximum temperatures 
above 90* over 80 percent of the time, extremely high temperatures are rare, the high- 
est on record being 107 degrees. Mild weather prevails during much of the winter 
months, with below-freezing temperatures occurring on an average of about 20 days 
each year. 

San Antonio is situated between a semlarid area to the west and the coastal area of 
heavy precipitation to the southeast. The normal annual rainfall of 27.54 inches is 
sufficient for the normal production of most crops. Precipitation is fairly well dis- 
tributed throughout the year with heaviest amounts during May in the spring and Septem- 

er in the fall. Precipitation from April through September usually occurs with thun- 
derstorms, with fairly large amounts falling in short periods of time, while most of 
the winter precipitation occurs as light rain or drizzle. Thunderstorms and heavy 
rains have occurred in all months of the year. Hail of damaging Intensity seldom oc- 
curs but light hail is frequent in connection with the springtime thunderstorms. Mea- 
surable anow occurs only once in 3 or 4 years with the greatest annual amount 7.4 
inches in 1926. 

Northerly winds prevail during most of the winter, while southeasterly winds from the 
Gulf of Mexico prevail during the summertime and may be experienced for long periods 
during the winter. Rather strong northerly winds occasionally occur during the winter 
months in connection with "northers." No tornadoes have been experienced in the im- 
mediate area. 

Being located only 140 miles from the Gulf of Mexico, tropical storms occasionally af- 
fect the city with strong winds and heavy rains. The fastest mile of wind recorded, 
74 m.p.h. , occurred as a tropical storm moved inland east of the city in August 1942. 

Relative humidity averages above 80 percent during the early morning hours most of the 
^ear, dropping to near 50 percent in the late afternoon. 



San Antonio, popularly known as the place '<where the sunshine spends the winter," has 
about 50 percent of the possible amount of sunshine during the winter months and more 
than 70 percent during the summer months. Skies are clear more than 35 perct it of 
-he time and cloudy about 30 percent. Air carried over San Antonio by southeasterly 

nds is lifted orographic ally , causing low stratus clouds to develop frequently dur- 
ing the later part of the night. These clouds usually dissipate before noon with clear 
skies prevailing a high percentage of the time during the afternoon. 
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Average Temperature 

Y.- j J.* 1 f.ft 1 M- 1 *■» | M>F | J»H JmIt I *»I |»»»t | Oct | *~ I P«« I*™-*' 



Heating Degree Days 




Precipitation 



Y.f | Jm» 1 r»» 1 *.r I *t» I Mft, | Jy*. I I | S »t | Oct | N~ \ D<* [Annual 
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Normals, Means, And Extremes 
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Division of Solar Technology 

Environmental Resources And Assessments Branch 

Under Interagency Agreement NO. E(49 • 26) • 1041 



By V. Cinquemani, J.R. Owenby, Jr. and R.G. Baldwin 



STAT I ONI ABILENE STATE: TX 

STATION NUMBER: 13962 LATITUDE: 3226N LONGITUDE: *941W ELEVATION: 534 



NORMAL DEGREE TOTAL HEMISPHERIC 

NORMAL TEMPERATURE <DEO F)# DAYS* MEAN DAILY SOLAR RAD JATIONH 



MONTH 


DAILY 


DAILY 




BASE 65 


DEG F 








MAXIMUM 


MINIMUM 


MONTHLY 


HEATING 


COOLING 


BTU/FT2 


KJ/M2 


LANGLEYS 


JAN 


55,7 


31.7 


43.7 


660 


0 


923. 8 


10484.0 


250.6 


rtp 




35. y 


47. 9 


479 


0 


1182.6 


13421.0 


320.8 


MAR 


67.3 


41.7 


54. 5 


354 


29 


1576. 1 


178S7.0 


427.5 


APR 


77.7 


52.7 


65.2 


104 


110 


1843.4 


20921.0 


500.0 


MAY 


83.9 


60.8 


72.4 


11 


240 


2037.4 


23122.0 


552.6 


JUN 


91.6 


69.0 


80.3 


0 


459 


2208.7 


25066. 0 


599. 1 


JUL 


95.3 


72.4 


83.9 


0 


536 


2139.1 


24277.0 


530.2 


AUG 


95.3 


71.9 


83.6 


0 


577 


1956.1 


22200.0 


530.6 


SEP 


87.5 


64.6 


76. 1 


0 


333 


1597.6 


13131.0 


433.3 


OCT 


78.0 


54.2 


66. 1 


89 


123 


1315.5 


14930.0 


356. 8 


NOV 


66.2 


42.0 


54.1 


336 


9 


1007.9 


11439.0 


273.4 


DEC 


58.2 


34.5 


46.4 


577 


0 


863.3 


9798. 0 


234.2 


ANN 


76.4 


52.6 


64.5 


2610 


2466 


1554.3 


17640.0 


421.6 


* BASED ON 1941 


-1970 PERIOD 




# 


AS NOTED 


IN SOLMET 


VOLUME 1 



STATION: AMARILLO STATE: TX 

STATION NUMBER: 23047 LATITUDE: 3514N LONGITUDE: 10142W ELEVAT; ,N: 1098 



NORMAL DIGREE TOTAL HEMISPHERIC 

NORMAL TEMPERATURE (DEO F>* DAYS* MEAN DAILY SOLAR RADIATION* 





DAILY 


DAILY 




BASE 65 


DEG r 








MONTH 


MAXIMUM 


MINIMUM 


MONTHLY 


HEATING 


COOLING 


BTU/FT2 


KJ/M2 


LANGLEYS 


JAN 


49.4 


22.5 


36.0 


899 


0 


960.2 


10897.0 


260.4 


FEB 


53.0 


26.4 


39.7 


708 


0 


1243.5 


14112.0 


337.3 


MAR 


60.0 


31.2 


45.6 


601 


O 


1630.8 


18503.0 


442.4 


APR 


70.9 


42. 1 


56 . 5 


275 


20 


2019. 1 


22915.0 


547.7 


MAY 


79.2 


51.9 


65.6 


81 


99 


2211.7 


25100.0 


599.9 


JUN 


S8.0 


61.2 


74.6 


10 


298 


2393. 1 


27159.0 


649. 1 


JUL 


oi.4 


65.9 


78.7 


0 


425 


2280. 5 


25831.0 


613.6 


AUG 


90.4 


64.7 


77.6 


0 


391 


2103.1 


23868.0 


570.5 


SEP 


82.9 


56.7 


69.8 


20 


164 


1760.5 


19930.0 


477.5 


OCT 


72.9 


46. 1 


59.5 


206 


36 


1403.5 


15928.0 


3S0. 7 


NOV 


60.0 


32.5 


46.3 


561 


0 


1032.9 


11722.0 


2S0.2 


DEC 


51.5 


25.5 


38.5 


822 


0 


871.6 


9892.0 


236.4 


ANN 


70.8 


43.9 


57.4 


4183 


1433 


1659.2 


18330.0 


450.0 



* BASED ON 1941-1970 PERIOD , « AS NOTED IN SOLMET VOLUME 1 
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NORMAL TEMPERATURE <DEG F>* 

DAILY DAILY 
MONTH MAXIMUM MINIMUM MONTHLY 



49.7 

53.3 

39.3 

68.6 

73.2 

81.6 

34.6 

84.7 

73.9 

70. 1 

39. 1 

52.3 

68. 1 



NORMAL DEGREE 
DAYS* 

BASE 65 DEO F 
HEATING COOLING 



TOTAL HEMISPHERIC 
MEAN DAILY SOLAR RADIATION* 



BTU/FT2 KJ/M2 LANGLEYS 



JAN 


60.0 


39.3 


FEB 


63.8 


42.8 


MAR 


70.7 


43.2 


APR 


79.0 


58.2 


MAY 


85.2 


65.1 


JUN 


91.7 


71.4 


JUL 


95.4 


73.7 


AUG 


95.9 


73.5 


SEP 


89.4 


68.4 


OCT 


81.3 


58.9 


NOV 


70.2 


48.0 


DEC 


63.0 


41.6 


ANN 


78.8 


57.4 



433 


8 


364.5 


344 


16 


1124.6 


223 


32 


1423.9 


44 


132 


1605. 1 


0 


316 


1833.6 


0 


498 


2072.0 


0 


608 


2105.5 


0 


611 


1931.3 


0 


417 


!606. 1 


39 


197 


1333.3 


205 


28 


936.7 


399 


5 


325. 1 


1737 


2908 


1476.4 



9811.0 
12763.0 
16217.0 
18216.0 
20309.0 
23513.0 
23395. 0 
21913.0 
13227.0 
15131.0 
11198.0 

9364.0 
16735.0 



234.5 
303.0 
387.6 
433.4 
497.3 
562.0 
571.1 
323.9 
433.6 
361.6 
267.6 
223.8 
400.3 







# AS NOTED 


IN SOLMET VOLUME 1 




STAT I ON * BROWNSV I LLE 


STATE I 


TX 


STATION 


NUMBER* 22919 LATITUDE* 2554N 


LONGITUDE* 9726W 


ELEVATION* 6 



NORMAL TEMFERATURE (DEG F)« 

DAILY DAILY 
MONTH MAXIMUM MINIMUM MONTHLY 



31.0 

54. 1 

53.8 

66.7 

71.4 

75.0 

75.9 

75.7 

73.2 

66.6 

58.7 

53.3 

65.0 



NORMAL DEGREE 
DAYS* 

BASE 65 DEG F 
HEATING COOLING 



TOTAL HEMISPHERIC 
MEAN DAILY SOLAR RADIATION* 



JAN 


69.5 


FEB 


72.7 


MAR 


76.6 


APR 


83.1 


MAY 


87.1 


JUN 


90.6 


JUL 


92.8 


AUG 


93.0 


SEP 


39.9 


OCT 


84.7 


NOV 


77.5 


DEC 


72.3 


ANN 


32.5 



60.3 


225 


79 


63.4 


151 


106 


67.7 


39 


173 


74.9 


0 


297 


79.3 


0 


443 


32.8 


0 


534 


34.4 


0 


601 


34.4 


0 


601 


31.6 


0 


498 


75.7 


5 


337 


63. 1 


35 


123 


62.8 


145 


77 


73.3 


650 


3874 



BTU/FT2 


KJ/M2 


LANGLEYS 


912.8 


10339.0 


247.6 


1135.4 


12836.0 


308.0 


1457.8 


16545.0 


395.4 


1737.2 


19715.0 


471.2 


1927. 1 


21370.0 


522.7 


2115.3 


24006.0 


573.8 


2212.3 


25109.0 


600. 1 


2027.3 


23008. 0 


349.9 


1693.9 


19224.0 


459.5 


1433.9 


16330.0 


390.3 


1034.5 


11963.0 


236.0 


362.4 


9737.0 


233.9 


1547.9 


17567.0 


419.9 



♦ BASED ON 1941-1970 PERIOD 



# AS NOTED IN SOLMET VOLUME 1 
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STATION! CORPUS CHRISTI STATE* TX 

STATION NUMBER* 12924 LATITUDE* 2746N LONGITUDE.* 9730W ELEVATION: 



13 



NORMAL TEMPERATURE (DEO F)* 



NORMAL DEGREE 
DAYS* 



TOTAL HEMISPHERIC 
MEAN DAILY SOLAR RADIATION* 





DAILY 


DAILY 




BASE 


65 DEG F 








MONTH 


MAXIMUM 


MINIMUM 


MONTHLY 


HEATING 


COOLING 


BTU/FT2 


KJ/M2 


LANGLEYS 


JAN 


66. 3 


46. 1 


56.3 


304 


34 


398.1 


10192.0 


243.6 


FEB 


69. e 


49.3 


59.6 


199 


48 


1147.4 


13022. 0 


311.2 


MAR 


75.5 


54.2 


64.9 


120 


117 


1429.9 


1622S.0 


337. 9 


APR 


62.1 


63.4 


72.8 


0 


238 


1642.4 


13640.0 


445.5 


MAY 


86.6 


69.1 


77.9 


0 


400 


1366.4 


21 182.0 


506.3 


JUN 


91.2 


73.6 


62.4 


0 


522 


2093.8 


23762.0 


567.9 


JUL 


94.4 


75.2 


84.0 


0 


614 


2136. 1 


24310.0 


593.0 


AUG 


94.6 


75.4 


65.1 


0 


623 


1990.8 


22593.0 


540.0 


SEP 


90.0 


72.0 


81.0 


0 


480 


1687.0 


19146.0 


457.6 


OCT 


64.1 


63.7 


73.9 


. 7 


283 


1416.3 


16073.0 


384.2 


NOV 


75.2 


54.6 


64.9 


81 


78 


1042.7 


11333.0 


282.8 


DEC 


69.3 


48.9 


59.1 


219 


37 


844.7 


9587.0 


229. 1 


ANN 


81.6 


62.1 


71.9 


930 


3474 


1520.5 


17256.0 


412.4 



• BASED ON 1941-1970 PERIOD 



# AS NOTED IN SOLMET VOLUME 1 



STATIC 


, STATION! 


DALLAS 






STATE! 


TX 


It 149 


)N NUMBER: 


13960 


LATITUDE! 


325 IN 


LONGITUDE: 


965 1W 


ELEVATIOIv 










NORMAL 


DEGREE 


TOTAL HEMISPHERIC 


NORMAL TEMPERATURE 


(DEG F>* 


DAYS* 


MEAN DAILY SOLAR RADIATION* 




DAILY 


DAILY 




BASE 65 DEG F 








MONTH 


MAXIMUM 


MINIMUM 


MONTHLY 


HEATING 


COOLING 


BTU/FT2 


KJ/M2 


LANGLEYS 


JAN 


55.1 


35.7 


45.4 


608 


0 


321.5 


9323.0 


->2'> 3 


FEB 


59.2 


39.5 


49.4 


437 


0 


1071.1 


12156.0 


290*. 3 


MAR 


66.4 


45.2 


55.8 


314 


29 


1421 .8 


16136.0 


335. 7 


APR 


76.3 


56.4 


66.4 


71 


113 


1626.8 


13463.0 


441.3 


MAY 


83.1 


64.4 


73.8 


0 


273 


1SS3.5 


21433.0 


512.3 


JUN 


90.6 


72.6 


81.6 


0 


498 


2134.9 


24229.0 


579. 1 


JUL 


95.1 


76.3 


35.7 


0 


642 


2122.1 


24083.0 


575.6 


AUG 


95.7 


75.9 


85.8 


0 


645 


1950.2 


22133.0 


529.0 


SEP 


38.0 


68.3 


78.2 


0 


396 


15S7.1 


13012.0 


430.5 


OCT 


78.4 


57.5 


68.0 


55 


148 


1276.1 


144S2.0 


346. 1 


NOV 


66.4 


45.4 


55.9 


284 


11 


936.4 


10627.0 


254.0 


DEr 


57.8 


38.6 


48.2 


521 


0 


730.1 


8833.0 


211.6 


AN 


76.0 


56.3 


66.2 


2290 


2755 


1468.1 


16661.0 


393.2 


* BASED ON 1941 


-1970 PERIOD 




« 


AS NOTED 


IN SOLMET 


VOLUME 1 



















ERIC 



191 



-85- 



NORMAL DECREE 
DAYS* 



TOTAL HEMISPHERIC 
MEAN DAILY SOLAR RADIATION* 



DAILY DAILY 
10NTH MAXIMUM MINIMUM MONTHLY 



38.1 

42.8 

48.8 

58.9 

66.1 

72.4 

74.2 

73.6 

68.5 

59.2 

46.9 

39.5 

57.4 



» BASED ON 1941-1970 PERIOD 



BASE 65 DEO F 
HEATING COOLING 



BTU/FT2 KJ/M2 LANGLEYS 



JAN 


63. s 


FEB 


68.6 


MAR 


76.4 


APR 


85.1 


HAY 


90.2 


JUN 


96.1 


JUL 


99.2 


ait 


98.5 


SEi 


91.9 


OCT 


83. 1 


NOV 


72.2 


DEC 


65.0 


ANN 


82.5 



30.8 


449 


8 


958.3 


S5.7 


283 


22 


1205.8 


62.6 


163 


38 


1580.0 


72.0 


16 


226 


1699.5 


78.2 


0 


409 


1327.1 


84.3 


o- 


579 


2023.9 


86.7 


0 


673 


2054.3 


86. 1 


0 


654 


1936.5 


80.2 


0 


456 


1534.2 


71.2 


34 


226 


1359.6 


59.6 


184 


22 


1059.5 


52.3 


394 


0 


902.6 


70.0 


1523 


3363 


1515.9 



10876.0 
13685.0 
17931.0 
19287.0 
20736.0 
22969.0 
23314.0 
21977.0 
17979.0 
15430.0 
12024.0 
10244.0 
17204.0 



259.9 
327. 1 
423.6 
461.0 
495.6 
549.0 
557.2 
525.3 
429.7 
368.8 
237.4 
244.8 
411.2 



N AS NOTED IN S0LMET VOLUME 1 



STATION! EL PASO STATEl _ T _* 

STATION WMBERr~2304r"[ATITUDEi 3143N LONGITUDE! 10624W ELEVATIO N 



1194 



NORMAL TEMPERATURE (DEG F>» 

DAILY DAILY 
JONTH MAXIMUM MINIMUM MONTHLY 



JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 
ANN 



57.0 
62.5 
68.9 
78.5 
87.2 
94.9 
94.6 
92.8 
37.4 
78.5 
66. 1 
57.8 
77.2 



30.2 
34.3 
40.3 
49.3 
57.2 
65.7 
69.9 
68.2 
61.0 
49.5 
37.0 
30.9 
49.5 



43.6 
48.4 
54.6 
63.9 
72.2 
30.3 
82.3 
80.5 
74.2 
64.0 
51.6 
44.4 
63.4 



NORMAL DEGREE 
DAYS* 

BASE 65 DEG F 
HEATING COOLING 



TOTAL HEMISPHERIC 
MEAN DAILY SOLAR RADIATION* 



BTU/FT2 KJ/M2 LANGLEYS 



663 


0 


1125.1 


465 


0 


1480. 1 


323 


6 


1909.3 


89 


56 


2363.5 


0 


223 


2600.6 


0 


459 


2682.5 


0 


536 


2450. 1 


0 


431 


2234.5 


0 


276 


1937. 1 


92 


61 


1639.0 


402 


0 


1243.7 


639 


0 


1030.7 


1678 


2098 


1399.7 



12769.0 
16798.0 
21663.0 
26823.0 
29514.0 
30443. 0 
27306.0 
25927.0 
22552.0 
13601.0 
14115.0 
11697.0 
21559.0 



305.2 
401.5 
517.9 
641. 1 
70'i.4 
727. f 
664.6 
619.7 
539.0 
444.6 
337.4 
279.6 
515.3 



BASED ON 1941-1970 PERIOD 



# AS NOTED IN SOLMET VOLUME 1 



164 



192 



9 

ERIC 



-86- 



STATION! FORT WORTH 



STATE« TX 



STATION NUMBER! 3727 LATITUDE! 3250N LONGITUDE! 9703W ELEVATION: 164 



NORMAL DEGREE TOTAL HEMISPHERIC 

NORMAL TEMPERATURE (DEO F>» DAYS* MEAN DAILY SOLAR RADIATION* 





DAILY 


DAILY 




BASE 65 


DEO F 








MONTH 


MAXIMUM 


MINIMUM 


MONTHLY 


HEATING 


COOLING 


BTU/FT2 


KJ/M2 


LANGLEYS 


JAN 


SS.7 


33.9 


44.8 


^26 


o 


S05.3 


9139.0 


218. 4 


FEB 


99.8 


37.6 


48.7 


456 


0 


1069.4 


12136.0 


290.1 


MAR 


66.6 


43.3 


55.0 


335 


25 


1409.2 


15993.0 


382.2 


APR 


76.3 


54.1 


65.2 


88 


94 


1616.5 


1S34S.0 


438.5 


MAY 


82.8 


62. 1 


72.5 


0 


236 


1890.4 


21454.0 


512.8 


JUN 


90.8 


70.3 


80.6 


0 


468 


2153.0 


24434.0 


584.0 


JUL 


95.3 


74.0 


84.8 


0 


614 


2155.2 


24459. 0 


584.6 


AUG 


96.1 


73.7 


84.9 


0 


617 


1982.7 


22502. 0 


537.8 


SEP 


88.5 


66.8 


77.7 


0 


381 


1621.3 


18400.0 


439.8 


OCT 


79.2 


56.0 


67.6 


60 


141 


1292.9 


14673.0 


350.7 


NOV 


67.5 


44.1 


55.8 


287 


11 


938.0 


10645.0 


254.4 


DEC 


58.7 


37.0 


47.9 


530 


0 


765.7 


8690.0 


207.7 


ANN 


76.5 


54.4 


65.5 


2382 


2587 


1474.9 


16739.0 


400.1 



• BASED ON 1941-1970 PERIOD # AS NOTED IN SOLMET VOLUME 1 



STATION! HOUSTON STATE! TX 

STATION NUMBER! 12960 LATITUDE! 2959N LONGITUDE! 9522H ELEVATION! 33 



NORMAL DEGREE TOTAL HEMISPHERIC 

NORMAL TEMPERATURE (DEG F)» DAYS* MEAN DAILY SOLAR RADIATION* 





DAILY 


DAILY 




BASE 65 


DEG F 








MONTH 


MAXIMUM 


MINIMUM 


MONTHLY 


HEATING 


COOLING 


BTU/FT2 


KJ/M2 


LANGLEYS 


JAN 


62.6 


41.5 


52.1 


416 


16 


772.4 


8766.0 


209.5 


FEB 


66.0 


44.6 


55.3 


294 


22 


1034.2 


11737.0 


280.5 


MAR 


71.8 


49.8 


60.8 


189 


59 


1297.4 


14724.0 


351.9 


APR 


79.4 


59.3 


69.4 


23 


155 


1522.3 


17277.0 


412.9 


MAY 


85.9 


65.6 


75.8 


0 


335 


1774.9 


20143.0 


481.4 


JUN 


91.3 


70.9 


81. 1 


0 


483 


1898.1 


21541.0 


514.8 


JUL 


93.8 


72.8 


83.3 


0 


567 


1828.1 


20747.0 


495.9 


AUG 


94.3 


72.4 


83.4 


0 


570 


1686.2 


19137.0 


457.4 


SEP 


90.1 


68.2 


79.2 


0 


426 


1471.0 


16694.0 


399.0 


OCT 


83.5 


58.3 


70.9 


24 


207 


1275.6 


14477.0 


346.0 


NOV 


73.0 


49.1 


61. 1 


155 


38 


924.0 


10436.0 


250.6 


DEC 


65.8 


43.4 


54.6 


333 


11 


729.6 


8280.0 


197.9 


ANN 


79.8 


58.0 


68.9 


1434 


2889 


1351. 1 


15334.0 


366.5 



• BASED ON 1941-1970 PERIOD * AS NOTED IN SOLMET VOLUME 1 



ERIC 



165 

193 



-87- 



STATE* TX 



STATION* KINGSVILLE 
STATION NUtt8eAr~I^"LAn™rcr~273^^ 9749W fLEVATION*_ 



17 



.ORMAL TEMPERATURE (DEO F>* 



DAILY 
10NTH MAXIMUM 



DAILY 
MINIMUM 



MONTHLY 



JAN 


0.0 


0.0 


0.0 


FEB 


0.0 


0.0 


0.0 


MAR 


0.0 


0.0 


0.0 


APR 


0.0 


0.0 


0.0 


MAY 


0.0 


0.0 


0.0 


JUN 
JUL 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


AUG 


0.0 


0.0 


0.0 


SEP 


0.0 


0.0 


0.0 


OCT 


0.0 


0.0 


0.0 


NOV 


0.0 


0.0 


0.0 


DEC 


0.0 


0.0 


0.0 


ANN 


0.0 


0.0 


0.0 











NORMAL DEGREE 
DAYS* 

BASE 65 DEO F 
HEATING COOLING 



0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



TOTAL HEMISPHERIC 
MEAN DAILY SOLAR RADIATIONi 



BTU/FT2 KJ/M2 LANGLEYS 



912.3 
1161.2 
1434.7 
1662.8 
1364. 1 
2035.9 
2111.5 
1921.5 
1624.6 
1389.9 
1034.3 

849.3 
1500. 1 



10354.0 
13178.0 
16282.0 
18871.0 
21156.0 
23105.0 
23963.0 
21807.0 
13438.0 
15774.0 
11738.0 
9639.0 
17025.0 



247.5 
315.0 
389.1 
451.0 
505.6 
552.2 
572.7 
521.2 
440.7 
377.0 
280.5 
230.4 
406.9 



« AS NOTED IN SOLMET VOLUME 1 



STATE l TX 



STATION* LAREDO 

TAT I ON NUMBER*" 12907 LATITUDE^ 2732N LONG I ™DE ^__9928W ELEVATION^ 



158 



NORMAL TEMPERATURE (DEO F>* 

DAILY DAILY 
ONTH MAXIMUM MINIMUM MONTHLY 



56.5 

60.9 

67.6 

76.3 

81.3 

86.0 

87.9 

87.7 

82.9 

75.5 

65.2 

58.6 

73.9 



BASED ON 1941-1970 PERIOD 



JAN 


0.0 


0.0 


FEB 


0.0 


0.0 


1AR 


0.0 


0.0 


4PR 


0.0 


0.0 


!1AY 


0.0 


0.0 


JUN 


0.0 


0.0 


JUL 


0.0 


0.0 


*UG 


0.0 


0.0 


SEP 


0.0 


0.0 


DCT 


0.0 


0.0 


•JOV 


0.0 


0.0 


DEC 


0.0 


0.0 


WN 


0.0 


0.0 



NORMAL DECREE 
DAYS* 

BASE 65 DEO F 
HEATING COOLING 



TOTAL HEMISPHERIC 
MEAN DAILY SOLAR RADIATIONi 



BTU/FT2 KJ/M2 LANGLEYS 



299 


36 


958.9 


177 


62 


1195.5 


87 


168 


1515.6 


0 


339 


17^6.9 


0 


505 


1901.9 


0 


630 


2073. 1 


0 


710 


2131.2 


0 


704 


2009. 1 


0 


537 


1705.3 


8 


334 


1408.2 


74 


30 


1040.3 


231 


32 


389.5 


376 


4137 


1550.5 



10882.0 
13568.0 
17201.0 
19599.0 
22152.0 
23527.0 
24137.0 
22801.0 
19353.0 
15982.0 
11312.0 
10095.0 
17597.0 



260. 1 

324.3 

411. 1 

468.4 

529.4 

562.3 

573. 1 

545.0 

462.5 

382.0 

232.3 

241.3 

420.6 



« AS NOTED IN SOLMET VOLUME 1 



W94 



EMC 



-88- 



STATION! LUBBOCK STATE t TX 

STATION NUMBER! 23042 LATITUDE! 3339N LONGITUDE! 10149W ELEVATION! 988 



NORMAL DEGREE TOTAL HEMISPHERIC 

NORMAL TEMPERATURE (DEO F>* DAYS* MEAN DAILY SOLAR RADIATION* 





DAILY ' 


DAILY 




BASE 65 


DEO. P 




• 




MONTH 


MAXIMUM 


MINIMUM 


MONTHLY 


HEATING 


COOL I NO 






LANGLEYS 


JAN 


S3. 4 


24.8 


39. 1 




v 


i VOW ■ r 


1 17AA ft 


279 4 


FEB 


57.0 


28.3 


42.7 


624 


0 


1331.7 


15113.0 


361.2 


MAR 


63.8 


34.0 


48.9 


508 


9 


1762.0 


19997.0 


477.9 


APR 


74.6 


45. 1 


60.0 


190 


40 


2167.8 


24602. 0 


588.0 


MAY 


82.5 


54.5 


68.5 


29 


138 


2395.9 


27191.0 


649.9 


JUN 


90.6 


63.6 


77. 1 


0 


363 


2544. 4 


28876. 0 


690.2 


JUL 


92.4 


66.9 


79.7 


0 


456 


2411.8 


27371.0 


654.2 


AUG 


91.3 


65.5 


78.4 


0 


415 


2208.4 


25063. 0 


599.0 


SEP 


83.8 


58.2 


71.0 


8 


188 


1820. 1 


20656. 0 


493.7 


OCT 


74.7 


47.3 


61.0 


162 


38 


1468.2 


16662.0 


398.2 


NOV 


63. 1 


34.4 


48.8 


486 


0 


1116. 1 


12666.0 


302.7 


DEC 


55.2 


27.4 


41.3 


735 


0 


934.5 


lOc.06.0 


253.5 


ANN 


73.6 


45.8 


59.7 


3545 


1647 


1766.0 


20042.0 


479.0 


« BASED ON 1941 


-1970 PERIOD 






• AS NOTED 


IN SOLMET 


VOLUME 1 



STATION! LUFKIN STATE! TX 

STATION NUMBER! 93987 LATITUDE! 3114N LONGITUDE! 9445W ELEVATION! 96 



NORMAL DEGREE TOTAL HEMISPHERIC 

NORMAL TEMPERATURE (DEG F>» DAYS* MEAN DAILY SOLAR RADIATION* 





DAILY 


DAILY 




BASE 65 


DEG F 








MONTH 


MAXIMUM 


MINIMUM 


MONTHLY 


HEATING 


COOLING 


BTU/FT2 


KJ/M2 


LANGLEYS 


JAN 


0.0 


0.0 


48.8 


509 


7 


793.9 


9010.0 


215.3 


FEB 


0.0 


0.0 


52.2 


371 


13 


1069.2 


12134.0 


290.0 


MAR 


0.0 


0.0 


58.0 


256 


39 


1376. 1 


15617.0 


373.3 


APR 


0.0 


0.0 


67.3 


56 


125 


1623.9 


18429.0 


440.5 


MAY 


0.0 


0.0 


74. 1 


0 


282 


1866.7 


2US5.0 


506.3 


JUN 


0.0 


0.0 


30.3 


0 


459 


2055.3 


23326. 0 


557.5 


JUL 


0.0 


0.0 


83. 0 


0 


558 


2006.4 


22770. 0 


544.2 


AUG 


0.0 


0.0 


83. 1 


0 


561 


1864. 1 


21155.0 


505.6 


SEP 


0.0 


0.0 


77.5 


0 


375 


1530.7 


17372.0 


415.2 


OCT 


0.0 


0.0 


68.2 


52 


151 


1348.7 


15306.0 


365.8 


NOV 


0.0 


0.0 


57.2 


256 


22 


963.3 


10932.0 


261.3 


DEC 


0.0 


0.0 


50.8 


440 


0 


767.6 


8712.0 


208.2 


ANN 


0.0 


0.0 


66.7 


1940 


2592 


1438.8 


16329.0 


390.3 


• BASED ON 1941 


-1970 PERIOD 






• AS NOTED 


IN SOLMET 


VOLUME 1 



167 



o 195 
ERIC -89- 



^ TEMPERATURE .060 F>» nEAN ^MaTION. 

K^TH^IKh MONTHLY J5&*"cS!.S. 8TU/FT2 LANOCEYS 

« S-! 5'S SI 33 S iS&J i2S:S 8K 

s t?: Si S : *2 S iS:S SSS:S SK 

79.1 49'! t2-J * 230 2430.1 27379.0 639.2 

2' I ll'l 0 447 2362.4 29081.0 695.1 

*" 2*S it" J 82*3 0 536 2339.3 27116.0 643.1 

S*? Jf'J 0 521 2210.1 23082.0 599.5 

*2 li'i S'i 73 I 0 312 1343.9 20926.0 500.1 

?7.9 g-J S'J 8i lis 1521.6 17269.0 412.7 

001 79 '- SS'S 3SA 5 H 76.1 13348.0 319.0 

NOV 67.3 39. 1 53.3 356 5 1176 2?12 

S'J S:i S:J ^? »S 438 - 9 

BASEDOW l*"- 1 * 7 ^™:?^ 

***** STATION! PORT ARTHUR STATE* TX 

TATION NUnBER7""l29ir _ LATITUDEr]2957N LONGITUDE^ 9401W ELEVATION 7 

NORMAL DECREE TOTAL HEMISPHERIC 

NORMAL TEMPERATURE (DEO F>* DAYS* MEAN DAILY SOLAR RADIATION* 

JNTHmSImUM MINIMUM MONTHLY HEAtInO^CO^ING BTU/FT2 KJ/M2 LANGLEYS 

JAN 61.5 42.4 52.0 420 17 799.7 9076.0 2J6.9 

*EB 65.0 45.1 55.1 302 25 1070.6 2150.0 290.4 

lM> 7ft . 49 7 ao 1 202 51 1353.1 15356.0 367. 0 

7S'1 £"5 68 9 33 130 1609.3 18266.0 436.6 

" Si! Si? tS.O O 310 m8 21232.0 507.3 

JUN 89.9 71.7 80.8 0 474 2011.1 2^824.0 ^45.3 

£ S-2 73-°6 HI S S EE. 19705.0 4^0 

S S:t S:* Ei S 417 ;«r.e 17330.0 

CT 81.3 58.5 69.9 35 187 1321.4 4997.0 o|8. 4 

£ 2-5 S i S'i 342 40 8 S:5 'ESS S:S 

S:i ilii 27 4 1404.4 15939.0 331.0 

BASED ON 1941-1970 PERIOD • AS NOTED IN SOLMET VOLUME 1 



168 

196 



9 

ERIC 



.90- 



STAT I ON « SAN AMOELO STATE: TX 

STATION NUMBER I 23034 LATITUDE? 3122N LONGITUDE* 10030W ELEVATION* 



NORMAL TEMPERATURE (DEO F)» 



NORMAL DECREE 
DAYS* 



TOTAL HEMISPHERIC 
MEAN DAILY SOLAR RADIATION* 





DAILY 


DAILY 




BASE 65 


DEG F 








MONTH MAXIMUM 


MINIMUM 


MONTHLY 


HEATING 


COOLING 


BTU/FT2 


KJ/M2 


LANGLEYS 


JAN 


59.1 






577 


V 


Oi 1 o 

y© i • o 




zoo. y 


FEB 


63.2 


37.5 


50.4 


413 


0 


1208.4 


13714.0 


327.8 


MAR 


70.7 


43.5 


57. 1 


287 


42 


1606.1 


18227.0 


435.6 


APR 


80.4 


54.0 


67.2 


74 


140 


1850.7 


21004.0 


502.0 


MAY 


86.5 


62.4 


74.5 


0 


298 


2030.6 


23043.0 


550.8 


JUN 


93.4 


69.8 


81.6 


0 


498 


2186.1 


24810.0 


593.0 


JUL 


96.9 


72.4 


34.7 


0 


611 


2122.6 


24039.0 


575.7 


AUG 


96.9 


72.0 


84.5 


0 


605 


1965.8 


22310.0 


533.2 


SEP 


88.4 


65. 1 


76.8 


0 


354 


1607.2 


13240.0 


435.9 


OCT 


79.6 


54.7 


67.2 


73 


141 


1336.7 


15170.0 


362.6 


NOV 


68.5 


42.5 


55.5 


298 


13 


1043.8 


11346.0 


283.1 


DEC 


61.4 


35.2 


48.3 


518 


0 


894.7 


10154.0 


242.7 


ANN 


78.7 


53.6 


66.2 


2240 


2702 


1567.9 


17794.0 


425.3 


• BASED ON 1941 


-1970 PERIOD 






• A3 NOTED 


IN SOLMET 


VOLUME 1 



STATION* SAN ANTONIO STATE* TX 

STATION NUMBER* 12921 LATITUDE! 2932N LONGITUDES 9323W ELEVATIONS 242 



NORMAL TEMPERATURE (DEO F>* 



NORMAL DEGREE 
DAYS* 



TOTAL HEMISPHERIC 
MEAN DAILY SOLAR RADIATION* 





DAILY 


DAILY 




BASE 65 


DEG F 








MONTH 


MAXIMUM 


MINIMUM 


MONTHLY 


HEATING 


COOLING 


BTU/FT2 


KJ/M2 


LANGLEYS 


JAN 


61.6 


39.8 


50.7 


451 


8 


895.4 


10162.0 


242.9 


FEB 


65. 6 


43.4 


54.5 


310 


16 


1154.0 


13097.0 


313.0 


MAR 


72.5 


49.1 


60.8 


194 


64 


1450.0 


16456.0 


393.3 


APR 


80.3 


58.8 


69.6 


31 


169 


1612.3 


13298.0 


437.3 


MAY 


86.2 


65.7 


76.0 


0 


341 


1394.5 


21501.0 


513.9 


JUN 


92.4 


72.0 


82.2 


0 


516 


2069.0 


23481.0 


561.2 


JUL 


95.6 


73.8 


34.7 


0 


611 


2121.1 


24072.0 


575.3 


AUG 


95.9 


73.4 


34.7 


0 


611 


1947. 1 


22098.0 


528.2 


SEP 


89.8 


68.8 


79.3 


0 


429 


163S.0 


13539.0 


444.3 


OCT 


81.8 


59.2 


70.5 


32 


202 


1350.1 


15322.0 


366.2 


NOV 


71.1 


48.2 


59.7 


179 


20 


1008.9 


11450.0 


273.7 


DEC 


64.6 


41.8 


53.2 


373 


7 


847.1 


9614.0 


229.8 


ANN 


79.8 


57.3 


68.8 


1570 


2994 


1499.0 


17012.0 


406.6 


* BASED ON 1941 


-1970 PERIOD 




« 


AS NOTED 


IN SOLMET 


VOLUME 1 



uc 
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STATIONS SHERMAN STATE: TX 

NATION NUMBER* 13923 LATITUDE: 3343N LONGITUDE: 9640W ELEVATION: 



233 



JRMAL TEMPERATURE (DEO F>* 



DAILY 
IONTH MAXIMUM 



DAILY' 
MINIMUM 



MONTHLY 



NORMAL DEGREE 
DAYS* 

BASE 65 DEO F 
HEATING COOLING 



•JAN 


0.0 


0.0 


41.7 


722 


0 


F£B 


0.0 


0.0 


43.9 


535 


0 


MAR 


0.0 


0.0 


32.3 


411 


17 


APR 


0.0 


0.0 


63.7 


114 


75 


MAY 


0.0 


0.0 


71.2 


13 


206 


JUN 


0.0 


0.0 


79.4 


0 


432 


JUL 


0.0 


0.0 


33.6 


0 


577 


AUG 


0.0 


0.0 


83.7 


0 


580 


SEP 


0.0 


0.0 


76.0 


0 


335 


OCT 


0.0 


0.0 


65.8 


90 


115 


NOV 


0.0 


0.0 


53.4 


353 


0 


DEC 


0.0 


0.0 


44.8 


626 


0 


ANN 


0.0 


0.0 


63.5 


2364 


2337 



TOTAL HEMISPHERIC 
MEAN DAILY SOLAR RADIATION* 



BTU/FT2 


KJ/M2 


i Akifti eve 


793.8 


9009.0 


215. 3 


1037.4 


1 1773.0 


Z©1 • 4 


1365.9 


15501.0 


370.5 


1610.4 


13276.0 


436.8 


1351.9 


21017.0 


502.3 


2114.2 


23994.0 


573.5 


2076.3 


23569.0 


563.3 


1931.6 


21922.0 


523.9 


1530.1 


17932.0 


423.6 


1268.1 


14392.0 


344.0 


913.9 


10423.0 


249.2 


743.8 


3441. 0 


201.7 


1441.1 


16355.0 


390.9 



BASED ON 1941-1970 PERIOD » AS NOTED IN SOL MET VOLUME 1 



STATION! WACO 



STATE: TX 



PAT ION NUMBER! 13959 LATITUDE: 3137N LONGITUDE! 9713H ELEVATION: 155 



NORMAL TEMPERATURE (DEO F>* 



DAILY 
)NTH MAXIMUM 



DAILY 
MINIMUM 



MONTHLY 



NORMAL DEGREE 
DAYS* 

BASE 65 DEO F 
HEATING COOLING 



IAN 


57.4 


36.6 


47.0 


558 


. 0 


r EB 


61.5 


40.3 


50.9 


401 


6 


IAR 


68.4 


46.0 


57.2 


230 


33 


»PR 


77.8 


56.8 


67.3 


56 


125 


IAY 


34.4 


64.3 


74.5 


0 


295 


UN 


91.9 


71.8 


31.9 


0 


507 


VL 


96.2 


75.0 


85.6 


0 


639 


tUG 


96.7 


74.7 


85.7 


0 


642 


€P 


89.5 


68.3 


73.9 


0 


417 


■CT 


80.4 


37.7 


69. 1 


51 


178 


ov 


68.7 


46.2 


57.5 


241 


16 


ec 


60.3 


39.1 


49.8 


471 


0 


NN 


77.8 


56.4 


67. 1 


2058 


2363 



TOTAL HEMISPHERIC 
MEAN DAILY SOLAR RADIATION* 



BTU/FT2 


KJ/M2 


LANGLEYS 


832.6 


9449.0 


225.8 


1096.3 


12442.0 


297.4 


1427.3 


16201.0 


387,2 


1612. 1 


13296.0 


437.3 


1773.6 


20128.0 


481. 1 


2112.4 


23974.0 


573.0 


2130.3 


24177.0 


377.3 


1958. 1 


22222.0 


531. 1 


1600.9 


13169.0 


434.2 


1301.3 


14768.0 


353.0 


936.7 


10353.0 


259.3 


802.8 


9111.0 


217.8 


1467. 1 


16650.0 


397.9 



BASED ON 1941-1970 PERIOD 



tt AS NOTED IN SOLMET VOLUME 1 
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STATIONS WICHITA FALLS STATE* TX 

STATION NUMBER* 13966 LATITUDE: 33SSN LONGITUDE* 9S2*U ELEVATION: 314 



NORMAL DEGREE TOTAL HEMISPHERIC 

NORMAL TEMPERATURE (DEO F)« DAYS* MEAN DAILY SOLAR RADIATION* 







DRILY 




BASE 69 


DEO F 








MONTH 


MAY TM1IH 


MTklTMl Mi 


FlUNTMLY 


HEAT I NO 


COOLING 


BTU/FT2 


KJ/M2 


LAN0LEYS 


JAN 




• ~ 




/67 


O 


o62< O 


9783. «? 




FEB 


58.1 


33.6 


45.9 


535 


0 


1122.9 


12744.0 


304.6 


MAR 


63. 8 


39.2 


52.5 


409 


22 


1471.9 


16704.0 


399.2 


APR 


77.4 


51.1 


64.3 


112 


91 


1762.8 


20006.0 


478.2 


MAY 


84.7 


59.8 


72.3 


13 


239 


2017.3 


22894.0 


547.2 


JUN 


93.9 


68.6 


81.3 


0 


489 


2221.4 


25210.0 


602.5 


JU- 


99.2 


72.3 


85.8 


0 


645 


2166.5 


24587.0 


587.6 


A»JG 


99.4 


71.6 


85.5 


0 


636 


1969.2 


22348.0 


534. 1 


SEP 


90.3 


63.6 


77.0 


0 


360 


1601.8 


18179.0 


434.5 


OCT 


79.2 


52.7 


66.0 


92 


123 


1291.4 


14656.0 


350.3 


NOV 


66.0 


39.7 


52.9 


369 


6 


957.3 


10864.0 


259.7 


DEC 


56.2 


32.2 


44.2 


645 


0 


798.8 


9066.0 


216.7 


ANN 


77.0 


51.2 


64.1 


2904 


2611 


1520.2 


17253.0 


412.4 



• BASED ON 1941-1970 PERIOD « AS NOTED IN SOL MET VOLUME 1 



ERIC 
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MAINTENANCE AMD OPERATIONS 

This section contains M60 examples which 
should be reviewed prior to completing 
Page EA-3 of the Energy Audit Form. 
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Eneny Conservation Measures/Projects 



SECTION ONE 
Hsintenance and Operations 

I. VENTILATION SYSTEM OPERATION 

A. Reduced Ventilation 

1. Shut off exhaust fan hoods in laboratories t kitchens t bakeries 
and cafeterias when operations are completed. Add control daaper or gravity 
daaper to keep the air path in the exhaust duct closed when fan is not operat 
ing if it will not interfere with safety. 

2. Reduce ventilation rates during occupied periods to a minimum 
possible, usually about 5 CFH per person. See ASHRAE Standard 62*73 for 
reasonable values. Use the minimum* listed in the Standards. 

3. Concentrate sao* ag areas together so that one ventilation 
systea can serve tbea all. A-just outdoor air to serve those areas and 
reduce all other outdoor air to systeas. 

A. Soae hoods exhaust aucb more air than necessary. Reduce the 
quantity of exhaust air froa hoods in laboratories, kitchens, and siailar 
operations by closing off a portion of the hood, changing hood type froa 
canopy to high velocity, or slowing down exhaust fans to the point just 
necessary to satisfy exhaust requirements. Verify safety requireaents for 
each specific case. In aost cases it is necessary to aaintain a minimum of 
100 fpa across face of hood. 

B. Variable Ventilation 



1. Operate kitchen exhaust systeas intermittently throughout the 
day. Turn thea off when they are not needed. Operate thea at noon, during 
coffee breaks, and at heavy cooking times. 

2. Shut off laboratory hoods in air conditioned areas when not 

needed • 

C. Unoccupied Area Ventilation Shut Down 

1. If air handling units that supply heated or cooled air are 
equipped with outdoor air inlet ducts and dampers, close dampers during 
unoccupied periods. 

2. Outdoor air quantities for window units, through- the -vail 
units, and fan coil units generally are fixed. When these units are used to 
aaintain nighttime or unoccupied cycle rooa temperatures, the outdoor air 
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intakes are generally open. If danpers are available, close them when outdoor 
air it not needed. Where infiltration it aufficient for daytime ventilation 
requirement!, block off the outdoor air daaper completely for tone or all of 
the units. 

D. Repair of Caulking & Weather Stripping - Class I 

l: Examine the entire building for air leaks. Around windows, 
doors and any other place where leaks might occur. Seal up the leaks. 

E. Maintenance and Repair of Operating Controls - Class I 

1. Check to see that all automatic dampers on exhaust fans and 
outside air intakes close when their respective air handling unit is turned 
off or when they are supposed to turn off if the control function is different 
than noted. 

2. Check all motorized dampers on air handling units for proper 
operation and tight closing. 

II. HEATING AND COOLING SYSTEM OPERATION 

A. Change in Thermostat Control Set Points - Class I 

1. Cool office, general purpose, academic, and residential build- 
ings to 74°F or higher as practical. Special consideration should be given 
to computer rooms and research areas. 

2. Lower the thermostats during the heating season and raise 
thermostats during the cooling season in areas served by single zone systems. 
If your building is like most, you can save about 8% of your heating fuel 
bill by lowering the thermostat(s) a mere five degrees. 

3. Use night setback on single zone heating systems with suitable 
controls. Maintaining 55°F or 60°F at night will reduce energy consumption 
by 15% to 20% during the night hours. See II .D for shutdown information 
which will save more energy. 

4. Calibrate all thermostats and set them for temperatures in 
keeping with energy conservation goals. 

B. Provide Locking Thermostat Covers - Class I 

1. Use locking thermostat covers in all public areas. 

2. Use locking thermostat covers in all private offices and 
research laboratories where temperatures are being arbitrarily controlled or 
where the room thermostat is used to reset hot and cold deck temperatures. 
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C. Relet of Air and Water Tempera turei - Class I 



1. Terminal Reheat System 

(a) De-energize or shut off reheat coils and raise chilled 
water supply air temperature in summer months in increments of 2°F to determine 
the highest supply temperature that will maintain satisfactory room conditions. 

(b) Reduce supply air quantity if space cooling loads will 

permit. 

(c) Set temperature of air entering reheat coil as high as 
practical to reduce reheat requirements. 

2. Dual Duct System 

(a) Refer to "Terminal Reheat System 19 for general recommenda- 
tions applicable to dual duct system. 

(b) Reduce inlet static to all boxes to minimally acceptable 
level by slowing down the fan. It is not expected that this will work very 
often in buildings which have been properly balanced. 

(c) During the hot part of the summer time, valve off the hot 
water supply and allow the hot deck to simply be return air. 



3. Multizone System 

(a) Set controls to reduce hot deck temperatures and increase 
cold deck temperatures, consistent with the loads of critical zones. While 
this will lower energy consumption, it also will reduce the heating and 
cooling capabilities of the system as compared to current levels. 

(b) In the very warm portion of the summer time valve the hot 
water supply closed and allow the hot deck to simply be return air. 

4. Single Zone System 

(a) Implementing energy conservation measures in the building 
that reduce the heating and/or cooling loads served by the HVAC system will 
result in reduced fan po;«r input requirements. Fan brake horsepower varies 
directly with the cube of air volume. Thus, for example, a 10% reduction in 
air volume will permit a reduction in fan power input of about 27%. This 
modification will limit the degree to which the zone serviced can be heated 
or cooled as compared to current capabilities. 
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5. Fan Coil System 

(a) Refer to "Single Zone System" for general recommendation 
applicable to fan coil system. 

(b) Block off outdoor air inlets where no dampers are installed 
if infiltration meets ventilation requirements. Huiwidity control during 
summer months may not allow this measure. 

6. Constant Volume Syste a 

(a) Determine the minimum amount of air flow that is satisfac- 
tory and reset the constant volume device accordingly. 

7. Variable Air Volume System 

(a) Reduce the volume of air handled by the system to a point 
that is satisfactory. 

(b) Lower hot water temperature and raise chilled water temper- 
ature in accordance with space requirements. Consider ^"/"^"^r 
reduction with reduced volume produces more savings than higher chilled water 
temperature. 

8 Use an outside temperature sensing unit to modulate hot water 
heating systems by increasing water temperature as outside air drops and 
decreasing water temperature a. outside air rises. When fan coil unit, arc 
used to provide both heating and cooling, the hot water should be 
Sown to J maximum temperature of 75T when the ambient temperature i. 60T. 

D. Unoccupied Reset or Shut Down of Sy stem - Class I 

1. Shut down cooling equipment at night and during days when the 
building is unoccupied. 

2. Begin precooling operations before occupants "rive. Complete 
cool-down during the first hour of occupancy if complaint lev.l will allow. 

3 Heat general purpose and academic buildings to 70T when 
occupied, This doe. g not mean "hat air should be cooled if the <^"*"> 
exc^ds70«»F. This is applicable only to single zone and other single systems. 

4 Evaluate the necessity of humidification systems and curtail 
humidification in lobbies, corridors, laundries, cafeterias, kitchens, etc. 
where equipment or process requirements do not take precedence. 

5. Turn off portable electric heaters and portable fans when not 
needed and during unoccupied periods. 

6. Turn off reheat in all areaa during summer, except where 
equipment requirements necessitate humidity control. 
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7. Self-Cont.ined Systems (Such as Window & Thru-the-Vall Units) 
(•) Turn off coolinf units and fan when leaving space, 
(b) Use timers to shut units off automatically if available. 
E. Shut Down Hon-Critical Exhaust Sys tems - Class I 
1. Turn off non-critical exhaust fans. 

III. LIGHTING SYSTEMS OPERATIONS 

A. Reduce Illumination Levels - Class I 

1. To the extent permitted by productivity requirements and 
related concerns, group tasks which require approximately the same levels of 
illumination. This may reduce the number of areas requiring higher illumina- 
tion levels and provide an opportunity to reduce the total amount of lighting 
needed. 

2. Reduce lighting levels in corridors and storage rooms. 

B. Maximize Use of Daylight - Class I 

1. Leave the hallway lighting off on those hallways facing the 
interior courtyards during dayl:'ght hours, assuming a light meter reading 
indicates the lighting level is satisfactory. 

2. Take advantage of natural daylight in your survey of lighting 
requirements, and instruct personnel to do likewise as a habit. 

C. Install High Efficiency Lamps - Class I 

1. Consider replacing present lamps with those of lower wattage 
which provide the same as.3unt of illumination or, if acceptable in light of 
tasks involved, a lower level of illumination. Lens changes or lowering the 
luminaire often can help facilitate this optijn. This method is particularly 
applicable where current lighting levels are higher than recommended or where 
uniform lighting is the most practical due to occupant density, as discussed 
above. Be certain that new lamps are compatible for use with existing ballast 
in fluorescent and high-intensity discharge (HID) fixtures. Investigate 
color spectrum of lamp to determine suitability for task. 

2. Use a single, larger incandescent lamp where possible, rather 
than two or more smaller lamps. Higher wattage general service incandescent 
lamps are more efficient than lower wattage lamps, unless such use is detrimen- 
tal to fixture efficiency. 

3. When r damping, replace 40 watt fluorescent lamps with 35 watt 
lamps to achieve a reduction in lighting level of approximately 18%, while 
saving 20% in fixture electrical energy. Investigate color spectrum of lamp 
to determine suitability for task. 
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D. Reduce or Delete Evenint Cleani ng Hours - Class I 

1. For cleaning that mist be done at night, turn on light* only 
in that portion of the building being cleaned. 

2. Re-align working houri, including cuitodial service, to maxim 
daylight hours. 



3. Have custodial staff clean buildings one floor at a time and 
use only lights on that floor during cleaning process. Hake sure staff turns 
them off as work progresses to another floor. 

IV. WATER SYSTEM OPERATIONS 

A. Repair All Leaks - Class I 

1. Repair all leaks in water piping system. 

2. Dripping taps or valves may seem to be a little thing, yet 
they result in significant waste. One drop a second can add up to about 200 
gallons a month down the drain. 

3. Repack pump packing glands of recirculation hot water heaters 
to reduce leaking of hot water. 

B. Reduction of Water Consumption (Flow Restric tion) - Class I 

1. Insert orifices in hot water pipes to reduce flow. 

2. Check toilet flushometers and tank type water flush levels to 
reduce flushing time and water quantities to the minimum required. Repair or 
replace as necessary. 

3. Turn off water using laboratory equipment when not in use. 

4. Laboratory sspirators use two gallons of water per minute. 
The cost of providing water to the aspirator and of disposing of the effluent 
is in the order of 60 cents per day per aspir&tor. Turn them off when not 
needed. 

5. Adjust valves for minimum water use. 

C. Reduce Hot Water Temperature - Class I 

1. Reduce generating and storage temperature levels to the minimum 
required for washing hands, usually about 105°F. Boost hot water temperature 
locally for kitchens and other areas where it is needed, rather than provide 
higher than necessary temperatures for the entire building. 

2. Domestic hot water should be cut off ' to all academic and 
administrative buildings except where necessery for research or heslth purposes. 
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Doaestic hot water to other buildings should be reduced in temperature or cut 
off at feasible. Sutt««ted temperatures range froe 105°F up to 130°F, 140°F 
aaxiauB for special purposes. 

D. Increase Chilled Water Temperature - Class I 

1. Increase chilled water temperatures as high as possible in 
process applications. See Heating and Cooling System Operation for other 
i teas . 

V. UTILITY PLANT AND DISTRIBUTION SYSTEM OPERATION 

A. Equipment Cleaning - Class I 

I* Hot and Chilled Water Piping: 

(a) Inspect strainers. Clean regularly. 

(b) Inspect vents and remove all clogs. Clogged vents retard 
efficient air elimination and reduce efficiency of the system. 

B. Adjustment of Air/Fuel Ratio - Class I 

1. Adjust air/fuel ratios of firing equipment. The air-to-fuel 
ratio must be maintained properly. If there is insufficient air, the fire 

will smoke 9 cause tubes to become covered with soot and carbon, and thus 
lower heat transfer efficiency. If too much air is used, unused air is 
heated by combustion and exhausted up the stack, wasting energy. 

C. Combustion Monitoring and Control - Class I 

1. Check flue gas analysis on periodic basis. The efficient 
combustion of fuel in a boiler requires burner adjustment to achieve proper 
stack temperature | carbon dioxide, and excess air settings. Check settings 
to provide stack temperatures of no more than 150°F above steam or water 
temperature, but sufficient to prevent sulphur dioxide corrosion of equipment. 
There should be no carbon monoxide. For a gas-fired unit, carbon dioxide 
should be present at 9% or 10%; for No. 2 oil, 11.5% to 12.8%; for No. 6 oil, 
13% to 13.8%. 

D. Adjustment of Drives. Fans, Motors, Etc. - Class I 

1. Lubricate all bearings and other moving parts. 

2. Lubricate drive motors. 

3. Where belts are used, see that all are equally tensioned. 

4. When belts are frayed or need replacing, replace with matched 
set if there are multiple belts. 
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5. Check fans for proper air quantity as recommended by Manufac- 
turer. 

6. Check alignment of motor and fan. 

7. Lubricate fan and motor bearings regularly. 

S. Check for excessive noise and vibration on fans. Determine 
cause and correct. 

9. Keep fan blades clean. 

10. Inspect inlet and discharge screens on fans. They should be 
kept free of dirt and debris at all times. 

E. Steam Trap Maintenance * Class I 

1. Inspect steam traps. Their failure to operate correctly can 
have a significant impact on the overall efficiency and energy consumption of 
the system. Several different tests can be utilized to determine operations: 

(a) Listen to the trap to determine if it is opening and 
closing when it should. 

(b) Feel the pipe on the downstream side of the trap. If it 
is excessively hot, the trap probably is passing steam. This can be caused 
by dirt in the trap f valve off stem, excessive steam pressure, or worn trap 

parts (especially valve and seats). If it is moderately hot - as hot as a 
hot water pipe, for example - it probably is passing condensate, which it 
should do. If it is cold, the trap is not working at all. 

(c) Check back-pressure on downstream side. 

(d) Measure temperature of return lines with a surface pyrome- 
ter. Measure temperature drop across the trap. Lack of drop indicates steam 
blow-through. Excessive drop indicates that the trap is not passing condensate. 
Adjust, repair, or replace all faulty traps. 

2. Inspect condensate tank vents. Plumes of steam are an indica- 
tion of one or more defective traps. Determine which traps are defective and 
adjust, repair, or replace as necessary. 

f. Pipe Insulation Repair - Class I 

1. Inspect insulation of hot and chilled water pipes. Repair or 
replace as necessary. Be certain to replace any insulation damaged by water. 
Determine source of water leakage and correct. 

2. Insulation of heating pipes in utility tunnels should be 
checked, repaired or additional insulation installed. 

?0 8 



BgggGY COMSEFVATIOW MEASURES/PROJECTS 



This section contains a list of possible 
retrofit projects. This section should be 
reviewed prior to completing Page EA-4 of 
the Energy Audit Porta. 
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Energy Conservation Measures/Projects 



SECTION TWO 



Energy Conservation Projects 



I. VENTILATION SYSTEM 

A. Add vara- up cycle to air handling units with outdoor air intake in 
Doner it ictl areas. Keep outdoor air dampers closed during morning building 
van-up or cool~dovn so only a;.r already in the building is conditioned. A 
cycle can be incorporated using a two-circuit time clock to control air 
diaper and fan operation it nay be done through central control system. 

B. Reduce volume of \ oilet exhausts in building having multiple toilet 
exhaust fans which (1) to net ventilate other areas 9 and (2) have a total fw 
capacity in excess of outside air requirements. This can be done by viring a 
fan interlock into toilet room lights through a timed relay so that the fan 
is activated only when lights are on. An administrative request plus signs 
indicating that lights should be turned off when the room is not in use will 
help ensute that lights (and thus the fans) are off when the room is not 
being used. Another method involves damper ing down air volume so only that 
amount of air required by code or good practice is removed. 

C. Install baffles to prevent wind from bloving directly into an 
outdoor air intake. 

D. Consider installing economizer/enthalpy controls on air handling 
units in noncriticcl areas to minimize cooling energy required by using 
proper amounts of outdoor and return air to permit "free cooling" by outside 
air when possible. Economizer controls generally are used to provide "free" 
cooling. Whenever the outdoor air temperature is lover than indoor tempera- 
ture, outdoor air is brought directly into conditioned spaces, instead of 
being treated by the mechanical cooling system. Enthalpy controls have a 
similar purpose, but are more sophisticated and effective. They measure the 
total heat content of outdoor air and return air and utilize proper amounts 
of each to provide maximum energy benefits. 

E. When more than 10,000 CFM are involved, and when building configure 
tion permits, consider installation of heat recovery devices such as a rotary 
heat exchanger. For some climatic conditions an "enthalpy wheel", which 
permits recovery of some 75% of outdoor heat load during both heating and 
cooling cycles, will be feasible. 

F. Consider directing exhaust air to loading dock areas to maintain 
positive pressure. Consider making delivery entrances smaller. The larger 
the opening, the more air infiltration when doors are open. 

6. Consider using an expandable enclosure for delivery ports. It 
reduces infiltration vhen in use because it can be adjusted to meet the back 
of a truck, reducing substantially the amount of air which otherwise would 
infiltrate. 
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H. Consider installation of a vestibule for the front entrance of a 
building where practical. It should be fitted with self-closing weather- 
stripped doors. It is critical that sufficient distance between doors is 
provided. 

I. Consider utilizing revolving doors for main access, in addition to 
swinging doors needed by those in wheelchairs or on crutches. Studies have 
shown that such devices allow far less air to infiltrate with each entrance 
or exit. Use of revolving doors in both elements of a vestibule is even more 
effective. If high peak traffic is involved, swinging doors can be used to 
supplement revolving doors. 

J. In locations where strong winds occur for long duration, consider 
installing wind screens to protect external doors from direct blast of prevail- 
ing winds. Screens can be opaque, constructed cheaply from concrete block, 
or can be transparent, constructed of metal framing with armored glass. 
Careful positioning is necessary for infiltration control. 

K. Where practical, cover all window and through- the-wall cooling 
units when not in use. Specially designed covers can be obtained at relatively 
low cost. 

L. Insulate all ductwork carrying conditioned air through unoccupied 
spaces with at least 1" to 1-1/2" of fibrous insulation or its thermal equiva- 
lent. 

M. Reduce or eliminate the need for using outdoor air for odor control 
by installing chemical or activated charcoal odor-absorbing devices. 

II. Modify duct systems and hoods to introduce unheated outdoor or 
return air directly to the exhaust hood. Weigh this against changing hoods 
to new high velocity hoods which require less make-up air. 

0. Acquire the services of a temperature control expert to check and 
adjust all system controls and to recommend modifications. 

P. Install an automation system to operate the ventilation units so 
that supply air temperature and return air/fresh air dampers can be adjusted 
to maintain the desired space temperature in the room. 



R. Adjust or replace all supply air temperature gauges so that accurate 
ventilation temperatures can be read and maintained. 

S. In existing systems where throttling is necessary (being practiced) 
to control flow, revise fan drive or trim pump impeller for required flow 
with no throttling. 

T. Replace outside air dampers with low leakage type. 



Wire all remote control panels into one central panel. 
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U. Consider adding controls to shut down the ventilation system whenever 
a building, such as nurses 9 quarters, is closed for an extended period of 
time, except when the economizer cycle is in use. 

V. Modify duct systems and hoods to introduce unheated outdoor or 
return air directly to the exhaust hood in kitchens and laundries. 

V. Install tight fitting stons windows where practical. 

X. Consider installing automatic door closers on all doors leading to 
the exterior or unconditioned spaces. 

T. If the building has a garage but does not have a garage door, 
consider installing one, preferably motorized to enable easier opening and 
closing. 

Z. Consider use of a card-key, key, or radio frequency operated garage 
door which stays closed at all times except when in use. 

AA. Consider installation of an air curtain, especially in delivery 
areas. The device prevents penetration of unconditioned air by forcing a 
layer of air of predetermined thickness and velocity over the entire entrance 
opening. An expert in the field should be consulted before obtaining such a 
device, especially when high-rise or cross flow of air exists. 

BB. Consider heat recovery or exchange between make-up and exhaust air. 

CC. If a large occupant load is involved, consider installing remotely 
adjustable outside air dampers. These permit outside air volume to be adjusted 
in approximate proportion to current occupancy. 

DD. Modify duct systems and hoods to introduce unheated outdoor or 
return air directly to the exhaust hood. Weigh this against changing hoods 
to new high velocity hoods which require less make-up air. 

EE. Add controls to shut down the ventilation system whenever the 
building is closed for an extended period of time, as during the evening, 
weekends, etc., except when the economizer cycle is in use. 

FT. Reduce system resistance to air flow to a minimum by: 

1. Replacing those duct sections and fittings which impose unneces- 
sary resistance on the system. 

2. Replacing dirty filters with adequately sized filter media 
which has a high efficiency and low air flow resistance. 

3. Removal of unnecessary dampers and other obstructions from 
ductwork and replacing high resistance inlets and outlets with modern grilles 
and diff users providing low resistance. 
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GC. Ventilate attic space by natural draft or power ventilation. Provide 
positive shut-off of ventilation when it is not beneficial. 



II. HEATING AMD COOLING SYSTEM 

A. Install Flue Gas Analyzer: Optimum combustion efficiency varies 
continuously with changing loads and stack draft. Accordingly, maintaining 
optima combustion efficiency requires continuous adjustment of fuel/air 
ratios. This can be achieved through installation of a flue gas analyzer 
which provides continuing information on flue gas temperature and carbon 
dioxide or oxygen content, thus enabling manual adjustment on a continuing 
basis. The specific type of flue gas analysis instrumentation required 
depends upon the type installation involved. Due to the increasingly more 
widespread need for multi-fuel burners, however, oxygen analysis is considered 
to be the single most useful criterion for all fuels since the oxygen-to-total 
air ratio varies within narrow limits. The cost of labor required to make 
the continuing adjustments should be compared to the cost of equipment that 
makes the adjustments automatically. 

B. Preheat Oil To Increase Efficiency: Preheating oil can increase 
efficiency by as much as 3% depending on the particular constituents of the 
oil involved. Heat required to attain complete automization can be obtained 
through use of reclamation procedures discussed below. Heating oil beyond 
135°F for #4 oil, 185°F for #5, or 210°F for #6 will increase efficiency even 
more, except care must be taken not to overheat, which would cause vapor 
locking and flame-out. Recommendations of the oil supplier should be followed. 

C. Isolate Off-Line Boilers: Light heating loads on a multiple boiler 
installation are often met by one boiler on line with the remaining boilers 
idling on stand-by. Idling boilers consume energy to meet stand-by losses. 
In many cases, these losses are increased by a continuous induced flow of air 
through the idling boilers and up the chimney. Unless a boiler is about to 
be used to meet an expected increase in load, it should be secured and isolated 
from the heating system (by closing valves) and from the stack and chimney 
(by closing dampers). A large boiler can be fitted with by-pass valves and 
regulating orifice to allow the minimum flow required to keep it warm and 
avoid thermal stress when it is brought on-line again. If a boiler waterside 
is isolated, it it important to prevent backflow of cold air through the 
stack which could cause the boiler to freeze. 

D. Replace Existing Boilers with Modular Boilers: Most boilers achieve 
maximum efficiency only when running at their rated output. In most cases, 
however, full boiler capacity is seldom required because heat load is 60% or 
less of full load 901 of the time. As a result, large capacity boilers in 
single units operate intermittently for the major part of the heating season. 
Although high-low firing capabilities may reduce cycling, the boilers can 
only reach their design efficiency for short periods resulting in low seasonal 
efficiencies. A modular boiler system comprising two or more small capacity 
boiler units will increase seasonal efficiency. Each module is fired at 1001 
of its capacity only when required. Fluctuations of load are met by firing 
more or fewer boilers. Each small capacity unit has low thermal inertia 
(providing rapid response and low heat-up and cool-down losses) and either 
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will be running it maximum efficiency or will be turned off. In a typical 
installation where single unit large capacity boilers are replaced by nodular 
boilers , boiler seasonal efficiency say be i up roved from 68% to 75%. This 
represents a 91 savings of present fuel consumption. Use of the nodular 
approach is particularly worthwhile in cases where the present boiler plant 
is at or near the end of its useful life. Replacement modular boilers should 
be sized to meet the reduced heating load resulting froa implementation of 
other measures. 

E. Preheat combustion air to increase boiler efficiency. Preheating 
primary and secondary air increases boiler efficiency by reducing the cooling 
effect when the air enters the combustion chamber and by promoting more 
intimate mixing of fuel and air. It is estimated that each 100°F increase in 
combustion air temperature increases boiler efficiency by 2V Combustion air 
can be preheated up to 350°F for stoker-fired coal, oil and gas. The maximum 
temperature permissible is determined by the type of construction involved 
and the materials of the firing equipment. Several sources of heat are 
available to perform preheating. As an example, ambient air in most boiler 
rooms is heated incidentally by boiler and pipe surfaces and collects below 
the ceiling. This air can be utilised directly as preheated combustion air 
by ducting it down to the firing level and directing it into the primary and 
secondary air intakes. Other methods available involve recovering waste heat 
from boiler stacks, condensate blowdown hot wells, and other sources. Manufac- 
turer's recommendations should be followed in all cases. 

F. Reduce blowdown losses. Blowing down a boiler has two purpose*: 
(1) to maintain a low concentration of dissolved and suspended solids in the 
boiler water, and (2) to remove sludge in the boiler to avoid prising and 
carryover. There are two principal types of blowdown: intermittent nanual 
blowdown and continuous blowdown. Manual blowdown (or sludge blowdown) is 
necessary whether or not continuous blowdown is installed, with frequency 
depending upon the amount of solids in the boiler make-up water and the type 
of water treatment used. Continuous blowdown results in a steady energy 

' drain because make-up water must be heated. In either case, blowdown energy 
losses can be minimized by installing automatic blowdown controls and heat 
recovery systems. Automatic blowdown controls monitor the conductivity and 
pH of the boiler water periodically and blowdown the boiler only when required 
to maintain acceptable water quality. Further savings can be realized if the 
blowdown water is piped through a heat exchanger or a flash tank with a beat 
exchanger. In this way, for example, heat from the boiler blowdown flash 
tank can be used for feed water heaters. 

6. Replace boilers at or near end of useful life. A boiler at or near 
the end of its useful life should be replaced by a modern version which is 
patched to current and projected needs of the installation involved. In tost 
cases new boilers on the market can obtain 80% efficiency. Even more effi- 
ciency can be gained by specifying multiple boilers. Replacement burners 
should be selected on the basis of long-term cost rather than first cost. 
Increased cost of fuel, labor and materials should be considered in developing 
long-term cost projections. Also consider installation of a dual-fuel system 
to avoid problems in the event of any shortages or curtailments. 
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H. Install boiler stack economizer. A boiler stack economizer is a 
simple heat exchanger placed inside the exhaust stack which uses boiler feed 
water as the transfer medium. Heat captured from the exhaust gasses increases 
the temperature of the feed water distributed to the boiler. In the past 
years, thii technique was limited to systems using low or nonsulphur content 
fuels to avoid build-up caused when the economizer cooled exhaust gases to 
the sulphur dew point. Never systems overcome this problem by incorporating 

a solid-state control which keeps stack temperatures above the dew point by 
controlling the volume of feed water passing through the transfer coils. 

I. If the boiler is large enough to require a licensed operator, then 
the boiler control system is complex enough to greatly affect the efficient 
operation of the boiler. As the boiler control system approaches 10 years in 
age, the potential for defective operation from wo ^ -out controls increases, 
and it may be possible to save energy by replacing it with a new control 
system. If the present controls are worn, a new system could increase the 
efficiency of the boiler system. 

J. Replace old, inefficient oil burners with new, efficient ones. 
Changing s 60% unit for a 75% one with a 25,000 gallon per year experience 
will save 5,000 gallons. 

X. Install loading dock door seals. While it may not be possible to 
completely seal off such an opening, the effort to do so is rewarding in 
energy savings. 

L. Insulate hot, bare heating pipes. A 160°F, bare hot water pipt 
1-1/2 inches in diameter, un-insulated, will lose 13 million BTU/year for 
< S 10 9 length. 

H. Increase the amount of insulation installed on hot water pipes and 
storage tanks or replace existing insulation with a type having better thermal 
properties . 

K. Replace all damaged insulation on heating pipes, including those in 
steam, condensate, hot water supply, and hot water return systems. 

0. Repair all steam leaks on steam lines. Should a leak of 3/16" size 
in a 30 PSIA steam line be found, an annual cost of nearly $1,000 is accumula- 
ted. 

P. If boilirs are used as the primary heat source for domestic hot 
water, install a boiler to match the load rather than use an oversized heating 
boiler all summer. 

Q. Use waste heat for water heating. If heat is available from the 
boiler flue or the chiller, the hot water may be preheated by appropriate 
heat exchangers. 

R. Install key-lock plastic covers over thermostats to prevent building 
occupants from adjusting settings. 
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S. Inspect boiler door gaskets. Replace the* if they do not provide a 
tight seal. 

T. Inspect locations of thermostats. Re ocats if they currently are 
positioced .near outside walls, in areas that are seldosi used, or if they are 
subject to outside drafts. 

1). Install automatic steal control valves on radiators to reduce the 
need for opening windows in rooms that overheat. 

V. Have a competent combustion engineer make a flue gas analysis once 
each month to properly adjust the fuel input and to check combustion. 

V. Provide Chemical Treatment of Boiler Water: Proper chemical treat* 
ment of boiler water will reduce scale build-up, protect the boiler, and help 
protect condensate returns. 

X. Connect all of the manual day-night control switches to timeclocks 
so night setback temperatures can be achieved even if inadvertently left on 
"day". 

Y. Use spot heaters and/or coolers in spaces having large volume 
and/or low occupancy. 

Z. Install new or recalibrate existing stack temperature gauge. 

AA. Connect the space heating hot water pumps to the timeclock so they 
will only operate when the boiler is on line. 

BB. Install thermostats for control of all heating equipment where none 
currently exist. 

CC. Add insulation to existing pipes, ducts, tanks, etc. 

DD. Install automated damper controls to provide positive draft shut*offs 
when the boiler is not operating. 

EE. Develop heating system standard operating procedures. 

FF. Add controls to enable up to 100% shut-down of air and water to 
unoccupied space. 

G6. Route vents from steam system flash tanks back into low pressure 
steam maims. 

HH. Build penthouse type enclosures around rooftop units to reduce 
radiation and wind losses from exposed ducts. 

II. Install turbulators is boiler tubes to increase the heat transfer 
from the hot gases to the waterside. 
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JJ. Replace inefficient boilers, e.g., replace tingle past with new, 
unless heat can be reclaimed from the stack. 

XX. Insulate existing underground heating lines where existing piping 
it in good. condition but where conduit and/or piping insulation has failed. 

IX, Convert to a low pressure system to improve the heating system 
annual operating efficiency. The installation of snail steam electric boilers 
near the termination of some steam lines My reduce the need for piping 
Modifications. 

MM. If electric heating is contemplated, use heat pump* rather than 
direct resistance heating. 

UN. Use heat pumps (both water/air and air/air) if a continuous source 
of low-grade heat exists near the building, such as a lake, river, etc. 

00. Replace inefficient air conditioners. Newer units may save as much 
as 25% or more on the energy consulted for the same cooling. 

PP. Consider, converting systems serving interior zones to variable 
volume. Conversion is performed by blocking off the hot deck, removing or 
disconnecting mixing dampers, and adding low pressure variable volume terminals 
and pressure by-pass. 

QQ. Consider installing interlocks between the heating and cooling 
systems of each unit to prevent simultaneous heating and cooling. 

RR. If ielf contained units are relatively old, consider replacing them 
with more efficient air-to-air heat pumps or similar units having * higher 
energy efficiency rating. 

SS. Install insulation on all hot and chilled water pipes, fittings and 
valves passing through unconditioned spaces to minimise heat losses and heat 
gains. 

TT. Concentrate routing of heat to entrances to counter admission of 
cold air. 

DO. Incorporate an economizer cycle in the A/C system. Installations 
to utilize 100 percent outdoor air for cooling purposes wherever possible in 
lieu of operating the refrigeration equipment. 

W. Utilize humidifiers to maintain higher humidity levels providing 
comfort at lower temperatures. 

WW. Redesign high heat loss areas, including loading docks, vestibules 
and automotive centers. 

XX. Install zone thermostat controls. 
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YY. Institute an operating procedure for multiple boiler plants to 
ensure maximum loading of one boiler before a second boiler is put into 
service. 

ZZ. Use the run-around, air-to-air regenerative heat recovery wheels or 
heat pipes to reduce air conditioning and heating loads due to make-up air. 

AAA. Use single stage evaporative coolers as pre-cooler for outside air 
make-up in air conditioning systems in arid zones. 

BBB. Use air cooled condensers in series with cooling towers to minimize 
equipment sizes and reduce electrical consumption. Use a small cooling tower 
in series with a large air cooled condenser for peak saving particularly in 
arid zones. 



CCC. Insulate air conditioning supply ducts passing through non-condi- 
tioned spaces and above suspended ceilings. 

DDD. Consider conversion of chilled and hot water pumping systems from 
constant volume to variable volume. 

EEE. Install a three-way valve on the chilled water coil at each air 
handling unit. Reset the cold deck temperature by one of the following 
means : 

1. Report each space thermostat requirement and select the cold 
deck temperature that will satisfy the thermostat with the greatest call for 
cooling. Reset the hot deck temperature from the steam valve with the thermo- 
stat that has the greatest call for heating* This method will give very good 
occupant comfort, but in general is found to have some difficulty with one or 
more zones calling for maximum heat or maximum cooling when something less 
would do. 

2. Select specific representative thermostats to report conditions 
and reset in the manner described above. 

3. Use selected thermostats to provide a source to be averaged 
and let the averaging device reset the hot and cold deck temperatures* This 
method has a good opportunity to provide minimum heating and cooling require- 
ments at some expense of occupant comfort. 

4. Reset hot and cold deck temperatures from the central control 
system using input of space temperature, outside temperature, solar effect, 
wind velocity, weather forecast, etc. 

FFF. In combination with a variable speed pumping system within the 
building, install a two-way valve at the chilled water coil of air handling 
units. Control the hot and cold deck reset by one of the methods outlined in 
paragraph EEE, above. 
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3GG. Consider the modification of building air side equipment from 
constant volume to variable volume. This may be done in a number of ways, 
representative methods are noted below: 



t. Replace existing double duct mixing box with new vsrisble 
vol we double duct mixing box. 

2. Install a variable volume, single duct box on the cold duct 
inlet to the existing double duct unit for making, the cold deck variable 
volume. 

3. Modify air handling unit by installing discharge dampers, 
inlet vanes, electro-magnetic drive, or letting the fan ride up the fas i curve 
as pressure increases. Riding up the fan curve may not be satisfactory on 
systems where the volume reduction is large. 

1001. When units served by a nulti-sone system have wide variations in 
load, consider instslling individual none heating coils in the multi-sone 
discharge ducts rather than one coil in the unit. The control 
should go from full cooling through the cold coil to full by-pass air through 
stTtot tec. .nd then tbe'control valve on the hot water coil 
to open until finslly it supplies full heat. Monitor and control the full 
ventilation cycle on this type of system to ensure that reheat energy does 
not exceed cooling energy requirements at temperatures below «5 I . 

III. If not damper exists, install a felt-lined damper with a remote or 
local control device and timer control. 

JJJ. Investigate the possibility of converting the system to variable 
(step-controlled) volume operation by adding the necessary controls. 

WK. Convert to coal as a heating fuel, if you can get it in «»»J"cient 
ouanOty and quslity. Retain capability of buring oil snd/or natural gas as 
SJirnale fuels, as insurance. Check with appropriate EPA regulations and 
co^^uiretnt. to see if high sulfur coal will be permitted before ordering 
same. Get approvals in writing. 

UX. Install permanent split capacitor motors in room fan and coil units 
when it is necessary to replace existing motors. 

III. LIGHTING SYSTEMS 

A. Relocate luminals to provide light on task areas at an angle 
outside the sone which causes veiling reflections if relocation of work 
station U impractical. 

1. Replace outdated or damaged luminaires «*J^™* m ^}™*t£ 
have good cleaning capabilities and which use lamps with higher efficiencies 
and good lumen maintenance characteristics. 

C Consider installing fluorescent luminairec with multiple level 
ballad, t^ level ^itchinj ./ sddin, solid state dis»in, control, for 
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incandescent luminal res in multiple-purpose spaces which require more than 
one level of illumination. 

D. Consider lowering luminal rts so they will provide recommended 
illumination levels on the task area at reduced wattage. 

E. Where appropriate, consider installation of lenses which provide 
special light distribution patterns to increase lighting effectiveness. As 
examples 9 linear batwing, radial batwing, parabolic louvers or polarizing 
lenses may provide better visibility with the same or even reduced wattage. 
It is suggested that competent technical advice be obtained to evaluate where 
(and if) such lenses can be used effectively. 

F. Replace all incandescent parking lighting with mercury vapor H.I.D. 
lamps and fixtures. 

6. Lower the ceilings or mounting height of luminaires to increase the 
level of illumination with less wattage. 

H. Illuminate specific task areas to that level, for each area, which 
provides adequate lighting to perform the required task satisfactorily and 
reduce illumination levels in adjacent areas. 

I. Remove lamps or fixtures. If only lamps are removed, disconnect 
ballasts since a ballast accounts for ten to thirty percent of the lamp's 
power drain. 

J. Eliminate exterior lighting except where lighting is to be used for 
the purpose of identifying the building entrances and/or for security. 

K. Replace incandescent street lights with HID lamps and ballasts, 
which arc more efficient and produce more light with less energy. 

I. Reduce parking lot lighting to minimum safety requirements; access 
to certain lots may be prohibited (entrances, exits barred) during evening 
hours so that all lighting can be eliminated in those areas. 

M* Remodel light switches in all classrooms to provide for key opera* 
tions so they can be shut off after class and only turned on again by indivi- 
dual with key. 

Ii Remodel lighting switches in auditoriums, other large lecture halls, 
to provide for on-of f operation by faculty. 

0. Remodel lighting switches where large bays of lights are on one 
switch so only lights needed in a specific work area can be turned on. Have 
master switch as override for the individual switches. 

f. Install time devices or photoelectric cells to turn lights on and 
off automatically, particularly exterior lights. 
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Q. Eliminate can down lights. Poor lighting and very frequent bulb 
replacement. 

I. Shade exterior transformer banks from solar radiation to prevent 
beat buildup and resultant losses. 

8. Ventilate transformer banks to keep thesi as cool as possible. 

T. Provide selective switching. Initial cost economics and lack of 
knowledge about final space subdivision often lead to the use of central 
panelboards as the only swans of controlling large blocks of lighting. This 
design approach precludes the potential for turning on only the aaount of 
lighting actually needed after the space has ben subdivided. 

U. Investigate ways to provide local control of lighting. Localized 
switches can be provided near panelboards to control groups of lights. Low 
voltage control circuits can be used to provide local control of switches 
located in remote locations. These controls usually are relatively inexpensive. 
When properly used, localized switching usually will save enough energy to 
provide a pay-back on the investment within a short period of time. 

V. The use of modern "plug in" or "modular" wiring systems may prove 
to be economical and energy efficient especially in those areas where future 
use is undetermined, or is subject to frequent change. These systems pemit 
plugging in of light fixtures and switch legs at any point in the system, 
thereby providing the capability for truly task orientated lighting. 

V. Use three phase transformers particularly in large substations to 
reduce transformer losses. 

X. Use higher voltage motors to reduce initial cost of electrical 
service and equipment. The proper choice of such motors can improve power 
factor . 

T. Where possible, consideration should be given to carrying high 
voltage electric current to the load centers where it is required. 12,500 or 
available power volt current nearest its point of use will reduce voltage 
drop, permit smaller wiring and conserve power. 

2 A low power factor on an electrical systeai within a building will 
increase the losses in the electric utility system and reduce the system s 
capacity. Many electric utility companies have a penalty charge for low 
power factor. Correcting power factor can provide for more efficient use of 
energy as well as a reduction in the cost of electricity. Electrical devices 
known as capacitors can be installed to correct low power factor. 

IV. WATER SYSTEMS 

A. Consider installing self-closing faucets for hot and cold water in 
public restrooms. 
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B. Remove or turn off domestic hot water to toilet rooms and other 
•pacta that could function without hot water. Consider replacing free running 
drinking fountains with spigot types which utilize a paper cup. Up to half 
the water drawn by free running fountains is wasted. 

• 

C. Install single tap at wash basins that will provide water at a 
tepid temperature, except for food service and others involving health or 
research services. 

D. Install shower bead restrictors. This My save up to 50% of the 
hot water consumed. 

E. Changing the shower heads from the existing GPM rating to 2 GPM. 

F. Install a small domestic water heater to maintain the desired 
temperature in the water storage tank to eliminate the need for running one 
of the large space heater boilers at a very low efficiency during the summer 
months . 

G. Use a single system to meet handwashing needs in toilets. 

H. Meet hot water heating needs from: 

1. Waste heat from incinerators. 

2. Rejected heat of compression from refrigeration units. 

3. Waste condensate return from steam operated systems. 

I. Arrange circulating pipework to minimize the length of dead legs 
connecting to faucets. 

J. If boilers are used as the primary heat source for domestic hot 
water, install a boiler to match the load rather than use an oversized heating 
boiler in summer. 

X. Consider relocating the water heater as close to the point of use 
as possible. The longer the run, the more hot water that sits in it - cooling 
down - between periods when hot water is drawn. 

L. Consider replacing existing hot water faucets with spray type 
faucets with flow restrictors where practical. 

M. If water pressure exceeds 40 to 50 pounds, install a pressure 
reducing valve on the main service to restrict the amount of hot water that 
flows from the tap. 

X. Avoid the use of resistance electric heating for hot water; consider 
using a heat pump or waste heat. 
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V. UTILITY PLANT AMD DISTRIBUTION SYSTEM 

A. Install Floe Cat Analyzer: Optima combustion efficiency varies 
continuously with changing loads and stack draft. Accordingly, Maintaining 
optima combustion efficiency requires continuous adjustment of fuel/air 
ratios. This can be achieved through installation of a flue gas analyzer 
which provides continuing information on flue gas temperature and carbon 
dioxide or oxygen content, thus enabling aanual adjustment on a continuing 
basis. The specific type of flue gas analysis instrumentation required 
depends upon the type installation involved. Due to the increasingly siore 
widespread need for milti-fuel burners, however, oxygen analysis is considered 
to be the single tost useful criterion for all fuels since the oxygen- to- total 
air ratio varies within narrow Units. The cost of labor required to nuke 
the continuing adjustments should be coapared to the cost of equipment that 
makes the adjustments automatically. 

B. Consider control valve(s) that will restrict the flow to any one 
building by regulating the inetl pressure to the building or by actually 
Measuring and regulating the flow to be no greater than the Baximia design 
flow for the building. 

C. When installing new or replacement water chillers, consider selection 
of the most energy conserving chiller available. 

D Consider new and innovative methods of providing chilled water, such 
as using gas engine driven electric generators to provide variable frequency 
power to electrically driven chillers. 

E. Consider modifications to gas piping on existing centrifugal water 
chillers to reduce friction between stages or at the outlet of the compressor- 

F. Consider using cooling tower water in place of chilled water in the 
cooling circuit when outside dry bulb and wet bulb conditions are such that 
cooling may be provided in this manner. There is a patented system called 
-Strainer Cycle" which pushes this concept. It is also possible to do it 
without their interaction. This system is a substitute for a full ventilation 
cycle and in the case of double duct and multi-zone systems, it may produce 
an overall energy saving. 



VI. OTHER PROJECTS 

A. Choose new equipment with energy saving criteria in mind. 

B. Install timers for kichen equipment to automatically control cooking 

time. 

C. Install rigid insulation between metal panels below windows. 

D. Install timers to turn off lights and equipment automatically. 

E. Install timers to turn off large equipment when the building is not 
occupied. 
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F. Be sure operable windows hive sealing gaskets and can latches. 

6. Cover and insulate the upper half of the windows to reduce heat 

loss. 

H. Insulate all roofs, walls and floors with an exterior exposure. 

I. Reinsulate the ceiling with some type of spray-on insulation. It 
sight also be possible to consider blowing a Mineral wool insulation on the 
top of the ceiling plenum or batt type between ceiling joists. 

J. Where floors are over unheated spaces, such as a garage, consider 
suspending a ceiling beneath the open floor beans with batt insulation. 

K. Provide vestibules with self-closing weatherstripped doors. 

L. Use heat pumps in place of electrical resistance heating and take 
advantage of the favorable coefficient of performance. 

M. Insulate penthouse room metal walls to reduce heat loss. 

M. Install localized water heaters in restaurants, snack bars, and 
beauty parlors. 

0. Investigate relay or computer controls over power supply and schedule. 

P. Investigate the burning of trash to convert heat to steam for 
distribution. 

Q. Install storm windows or double glaze windows throughout. A single 
pane 36 square foot window will save about 3.5 million BTU per year with 
storm windows added. 

R. Add insulation to the roof whenever the roof is going to be resur- 
faced or repaired. If no insulation is already in place, don't wait - put 
insulation ou immediately. 

S. Consider adding reflective and/or heat absorbing film to glazing to 
reduce solar heat. 

T. Use awnings and exterior window shading devices. Shading of windows 
and exterior wall areas reduces the temperature of such surfaces, and therefore 
the interior cooling load. 

U. Cover unused windows with insulating materials. 

V. Install a campus wide central control system (this item is covered 
in Part VII, Controls). 

V. Install capacitors switched with motors 40 hp and above when the 
utility has a power factor penalty in the electric rate. 
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1. As utility rates continue to increase , consider solsr assisted 
§y*tm$ for: 

1. SviMing pools. 

2. Domestic hot water. 

3. Beat puap assisted space beating, 
i. Hot water space beating. 



DEFINITIONS AND ENERGY CONSTANTS 



This section contains a list of definitions 
which, together with those provided in the 
Federal Regulations, will clarify many tech- 
nical and legalistic terns contained in this 
manual. 



DEFINITIONS 



NOTTS: For a complete list of definitions, see THE FEDERAL REGISTER, Volume 
44, No. 64, (April 2, 1979), Paragraph 450.41, Page 19351. The following 
definitions are supplemental to that list. 



Absorption Chiller ; A refrigeration machine using heat as a power input 
to generate chilled water. 

Air Changes t Expression of ventilation rate in terms of room or building 
volume. Usually air changes per hour. 



Alternate Energy Source : A non-depletable energy source such as solar, 
geo thermal, wind, etc. 

Ambient : Surrounding (i.e., the ambient temperature is the temperature 
in the surrounding space) . 

Average Occupancy : The number of people in a building over a 24-hour period. 

Ballast ; A device used in starting circuit for fluorescent and other types 
of lamps. 

Blow Down : The discharge of water from a boiler or cooling tower sump 
that contains a high proportion of total dissolved solids. 



British Thermal Unit (BTU) i A heat unit equal to the amount of heat re- 
quired to raise one pound of water one degree Fahrenheit. 

Building Envelope : All external surfaces which are subject to climate 
impact; for example, walls, windows, roof, floor, etc. 

Centrifugal Chiller : A refrigeration machine using mechanical energy 
input to drive a centrifugal compressor to generate chilled water. 



Centrifugal Fan : A device for propelling air by centrifugal action. 
Forward curved fans have blades which are sloped forward relative to 
direction of rotation. Backward-curved fans have blades which are 
sloped backward relative to direction of rotation. Backward-curved 
fans are generally more efficient at high pressure than forward-curved 
fans. 



227 



121- 



Coefficient of Utilisation* Ratio of lumens on work plane to lumens 
emitted by lamps. 

Cold Deck* A cold air chamber forming part of a ventilating unit. 



Condensate t Hater obtained by changing the state of water vapor (i.e. 
steam or moisture in the air) from a gas to a liquid, usually by cooling. 



Condenser : A device for accomplishing condensation. 

Cooling Degree Days : The annual sum of the number of Fahrenheit degrees 
of each day's mean temperature above 65* P. 

Cooling Tower i A device that cools water directly by evaporation. 

Desert A device used to vary the volume of air passing through an air 
outlet, inlet, or duct. 

Degree Day: The difference between the median temperature of any day and 
65 # F. , when the median temperature is less than 65* F. 

Degree Hour: The difference between the median temperature for any hour 
and selected datum. 

Demand * The maximum connected load of power that a utility is prepared to 
supply from its facilities. The demand rate reflects the premium that the 
company charges to cover the peak load draw, as well as the investment in 
the equipment it must make to do so. Demand billing schedules are usually 
adjustable if the customer does not use this peak load over a specific 
period, which varies from one month to one year. 

Direct Expansion : Generic term used to describe the refrigeration systems 
where the cooling effect is obtained directly from the refrigerant (e.g., 
refrigerant is evaporated directly in a cooling coil in the air stream.) 



D.O.E: The Department of Energy 



Double Bundle Condenser s Condenser (usually in refrigeration machine) that 
contains two separate tube bundles, allowing the option of either rejecting 
heat to the cooling tower or to another building system requiring heat input. 
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Dry Bulb Tggggrature: The measure of the sensible temperature of the air. 



Econoedxar Cycle : A method of operating a ventilation system to reduce 
refrigeration load. Whenever the outdoor air conditions are more favorable 
(lower heat content) than return air conditions , outdoor air quantity is 
increased. 



Efficacy of Fixtures ; Ratio of usable light to energy input for a lighting 
fixture or system (lumens/watt) . 



Energy Conservation Measure (ECM) i An installation or modification to an 
existing building primarily intended to reduce energy consumption or allow 
for the use of alternate energy sources. (See The Federal Register for a 
more detailed definition.) 



Energy Conservation Project (ECP) ; A group of related Energy Conservation 
Measures within a building. 



Evaporator ? A heat exchanger which adds latent heat to a liquid , changing 
it to a gaseous state. In a refrigeration system, it is the component 
which absorbs heat. 



Footcandle t Energy of light at a distance of one foot from a standard 
candle. 



Heat Gain ; As applied to HVAC calculations, it is the amount of heat gained 
by a space from all sources, including people, lights, machines, sunshine, 
etc. The total heat gain represents the amount of heat that must be removed 
from a space to maintain indoor comfort conditions. 



Heat Loss ; The sum cooling effect of the building structure when the out* 
door temperature is lower than the desired indoor temperature. It represents 
the amount of heat that must be provided to a space to maintain indoor com- 
fort conditions. 



Heat, Latent ? The quantity of heat required to effect a change in state* 



Heat, Sensible : Heat that results in a temperature change but no change 
in state. 



Heat, Specific : Ratio of the amount of heat required to raise a unit of 
mass of material one degree to that required to raise a unit mass of water 
one degree. 




123- 



Heat pump: A refrigeration machine possessing the capability of reversing 
the flow so that its output can be either heating or cooling. When used 
for heating, it extracts heat from a low-temperature source to the point 
where it can be used. 

Hot Deck : A hot air chamber forming part of a ventilation unit. 

Humidity, Relative : A measurement indicating moisture content of air. 

Infiltration : The process by which outdoor air leaks into a building by 
natural forces through cracks around doors and windows, etc. (Usually 
undesirable.) 

Luminaire: Light fixture designed to produce a specific effect. 

Make-Up Water : Water supplied to a system to replace that lost by blow 
down, leakage, evaporation, etc. 

NECPA: The National Energy Conservation Policy Act. 

Outside Air : Air taken f. on outdoors and therefore not previously cir- 
culated through the systen . 

PEA : Preliminary Energy Audit. 

Seasonal Efficiency : Ratio of useful output to energy input for a Pi*=e 
of equipment over an entire heating and cooling season. It can be derived 
by integrating part load efficiencies against time. 

Ton of Refrigeration : A means of expressing cooling capacity. 1 Ton - 
12,000 BTU's/cooling hour. 

»0» Value : A coefficient expressing the thermal conductance of a composite 
structure in BTU's per square foot hour degree F. temperature difference. 

Vapor Barrier : A moisture-impervious layer designed to prevent moisture 
migration. 

V entilation Air : That portion of the supply air which comes from outside 
that has been treated to maintain the desired quality of air within a 
designated space. 
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Wet Bulb Temperature : The lowest temperature attainable by evaporating 
water In the air without the addition or subtraction of energy. 



Zone ; An area composed of a building, a portion of a building, or a group 
of buildings affected by a single device or piece of equipment. 



ENERGY CONSTANTS AND CONVERSIONS 



XWH - Kilowatt Hours ■ 1 Thousand Watt-Hours 

BTU - Unit of Energy 

MBTO m lxlO 3 BTU - 1 Thousand BTU's 

MffiTO ■ 1 x 10 6 BTU - 1 Million BTU's 

CF - Cubic Feet (natural gas or water) 

CCF - Hundreds of Cubic Feet 

MCF - Thousand of Cubic Feet 

1 Ton - Air Conditioning Capacity (12,000 BTU per hour) 

1 Ton-Hour « 12,000 BTU 

HVAC - Heating, Ventilating, and Air Conditioning 

HVAC System - means all heating and air conditioning equipment including 
fans, pumps, compressors, etc. 
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BLANK BCC, PEA, AND EA FORMS 



Included in this section are blank forms 
fron which the auditor nay aake copies. 
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Roturn to: Govornor's Office of Enorgy Rosourcos, 7703 N. L«Mr, #502, Austin, Toms 78752 

PRELIMINARY ENERGY AUDIT 
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PRELIMINARY ENERGY AUDIT 
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... TOTAL ANNUAL ENEAGV COSTS m t/r^/Vft 

CCI ■ tuaoiNt are? re ft. $/FT /n 

CCI - <*»> TOTA^ 

(h) 

eci - (in) s/ftVva 



EMC 



247 



218 



PRELIM 


I N A R Y 


E N E R 6 


Y AUDIT 




PAGE 3 OF 6 




(fc)ftUUOIMC NAME t I.O. NUNtCft 






(bl) COMPONENT INSTITUTION NAME t 1.0. NUMBER 






V ENEMY CON 


SERVATION 


A C T I V I 


TIES 







1. NAME OF ENERGY MANAGER FOR BUI LD I NG: (J JJ) . 

2. HAS WORK WHICH PARTIALLY OR FULLY SATISFIES THE REQUIREMENTS OF AN ENERGY AUOIT ON THIS IUILOING BEEN ACCOMPLISHED PRIOR TO 

THIS "PEA" DATE? YES. NO. (kkk) 

3. HAVE ANY DETAILED ENGINEERING STUDIES BEEN CONDUCTED ON THIS BUILDING OR ITS SYSTEMS PRIOR TO THIS "PEA" DATE? YES 

NO. (lit) IF "YES" NAME SYSTEMS STUD I ED. (mm) 



k. NAVE ANY ENERGY CONSERVATION MEASURES BEEN CONSIDERED OR IMPLEMENTED ON THIS BUILDING PRIOR TO THIS "PEA" DATE? 



YES 



KO.(nnn) IF "YES" LIST THESE MEASURES BELOW WITH ESTIMATES OF THEIR COSTS I ENERGY SAVINGS, IF AVAILABLE: 



(ooo) 



5. GENERAL AUDIT COMMENTS: (ppp) 



6. DO YOU INTENO TO COMOUCT AN "ENERGY AUOIT" OF THIS BUILDING? (rrr) YES 



NO 



I 
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PRELIMINARY ENERGY AUDIT 



PACE 4 OF 6 



(b) BUILDING NAME S I.O. NUMBER 



(bl) COMPONENT INSTITUTION NAME S 1.0. NUMBER 



3 

5 



VI 



RENEWABLE 



ENEMY 



RESOURCE 



POTENTIAL 



t 

7 

8 
9 

10 



BUILOING HEIGHT: 



STORIES, 



BUILOING LOCATION: URBAN, SUBURBAN, RURAL AREA. 2 

IS OPEN LANO SUCH AS FIELOS, YAROS , PARKING AREAS, WHICH IS NOT HEAVILY SHAOEO BY TALL BUILOtNGS, TREES, OR OTHER OB- 
STRUCTIONS AVAILABLE IN THE I MM E 0 1 ATE VICINITY OF THE BUILOING? YES NO. 

IS APPROXIMATELY ONE-HALF OR MORE OF THE BUILOlNG'S ROOF AREA OK SOUTHERN ORIENTEO WALL SURFACES HEAVILY SHAOEO BY TREES, 
SHRUBS, BUILOINGS OR OTHER OBSTRUCTIONS? YES NO. 

GENERAL OESCRIPTION OF BUILOING SHAPE: SQUARE, RECTANGULAR, H-SHAPEO, E-SHAPEO. T-SHAPEO, 

L-SHAPEO, X-SHAPED, Y-SHAPED, 0-SHAPEO. 

NO. 



ROOF OATA: 



FLAT, 



PITCHEO. IF PITCHEO, IS PITCH ORIENTEO TO SOUTH? 



YES 



EXISTING ROOF OBSTRUCTIONS: 



SOUTH FACING WALL MATERIALS: 
SOUTH FACING WALL GLASS AREA: 
PRIMARY SPACE HEATING SYSTEM: 



NOME, CHIMNEYS, 

^EQUIPMENT PENTHOUSES, 

MASONRY, WOOO, 



WATER TOWERS, 



_SPACE CONDITIONING UNITS, 

STAI RWELLS , OTHER PERMANENT ROOF MOUNTEO STRUCTURES. 

COMBINATION. 



ALUMINUM, 



LESS THAN 25t. 



25-75*. 



GLASS, 

MORE THAN 75*. 



STEEL, 



_0UTSI0E BUILOING, 
IN BASEMENT, 



OF 



CENTRAL TYPE, 



INSIDE BUILOING; IF INSIDE BUILOING, IS IT LGCATEO 

J>N GROUNO FLOOR, ON ROOF? IS INSIOE BUILOING HEATING SYSTEM 

COMBINATION OF BOTH? 



II. PRIMARY OOMESTIC HOT WATER SYSTEM: 



_C'JTSIOE BUILOING, 
IN BASEMENT, 



HOT WATER SYSTEM OF 



^MULTIPLE UNITS, OR 

INSIOE BUILOING: IF INSIOE BUILOING IS IT LOCATED 

OH GROUNO FLOOR, ON ROOF? IS INSIOE BUILOING OOMESTIC 

COMBINATION OF BOTH? 



CENTRAL TYPE, 



MULTIPLE UNITS, OR 



12. ARE ANY OF FOLLOWING ENERGY SOURCES AVAILABLE TO THIS I MMEO I ATE BUILOING LOCATION? 

(a) YEAR AJOUNO STEAOY , CONSTANT WINO VELOCITIES, 10 MPH MINIMUM YES NO. (b) NATURAL WATER STREAM OF MINIMUM 

10 FOOT HEAD , CONSTANT YEAR AROUNO FLOW YES NO. (c) NATURAL HOT GROUNO WATER WELLS (CEOTHERMAL WELLS) YES 

NO. (d) SEACOAST TIOES OF 8 FOOT OR GREATER YES NO. (•) SOURCE OF LOW COST FOREST TIMBER BY-PROOUCTS 

YES NO. (f) ANY OTHER RENEWABLE ENERGY SOURCE YES _ 



NO; IF YES, OESCRIBE 



ERIC 
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(This Chart is required with TA application for unmetered buildings) 
PRELIMINARY ENERGY AUDIT 
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W OUILOING NAME t 1.0. NUM8ER 



(bl) COMPONENT INSTITUTION NAME I 1.0. NUMBER 



VII 



BUILDING 



ENERGY 



SAVING 



POTENTIAL 



(ttt) CHART OF POTENTIAL ENERGY SAVINGS 



1.0 ANNUAL ENERGY USE: (SEE EUI PAGE PEA-2) 

8TU/SQ.FT./YR. Wf_ 



tOO, 000 AND AIOVE 
300,000 TO 400,000 
200,000 TO 300,000 
104,000 TO 200,000 
LESS THAN 100,000 



2.0 RATIO OF OCCUPANCY/ SPACE UTILIZATION HOL^S 

TO HVAC EQUIPMENT OPERATING HOURS: 

OCCUPANCY/UTILIZATION HRS. , AT|0 
HVAC OPERATING HOURS 



UNOER 0.20 
0.2 TO 0.4 
0.4 TO 0.6 
0.4 TO 0.1 
0.8 TO 1.0 



14.4 
12.8 
1 1.2 

9.6 
8.0 



3.0 RATED CAPACITY OF HEATING » COOLING EQUIPMENT: 
COM! I NED HVAC CAPACITY IN 8TUH X 10* 



40 AND AIOVE 

25 TO 40 
15 TO 25 
5 TO 15 * 
IELOW 5 
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8UIL0ING MODIFICATION POTENTIAL: 

4.1 IUILOING AGE t REMAINING LIFE (R.L.) 



4.2 



WF 



NEW (1-5 YRS) OVER 40 YR. R.L. 3.6 
NEW (1-5 YRS) UNDER 40 YR. R.L. 3-2 
RECENT (5-15 YRS) OVER 40 YR. R.L. 2.8 

recent (5*15 yrs) unoer 40 yr. r.l. 2.4 
olo (over 15 yrs) 2.0 
olo (over 15 yrs) less than 5 yr. r.l. 0.0 

total wall area percent glass 6 
infiltration: 

1 GLASS RANGE 



4.5 
4.0 

3.5 
3.0 
2.5 



OVER 40* GLASS 
LARGE INFILTRATION 
UNDER 40t GLASS 
LOW INFILT*AT?ON 
UNOER 15* GLASS 

4.3 LIGHTING LEVELS POTENTIAL REOUCTION: 

RANGE 

REDUCED TO 3.0 W/SQ.FT. 6.3 

REOUCEB TO 2.0 - 3.0 W/SQ.FT. 5.6 

REDUCES TO 1.0 - 2.0 W/SQ.FT. 4.9 

CAN REOUCE IY SWITCHING CHANGES k.2 

LIGHTING LEVELS CANtOT B? RFDUCEO 3.5 



4.4 PREDOMINANT HVAC SYSTEM; 
TYPE 



WF 



DUAL OUCT OR REHEAT 12.6 

MULT I ZONE OR INOUCTION UNITS I I .2 

ROOFTOP, PACKAGEO WALL UNITS, 

OR UNIT VENTILATION 9.8 

FAN-COIL, VAV, OR HEAT/VENT ONLY UNI* .4 

RAO I AT I ON, UNIT HEATERS (NO FAN SYS. 9.0 

4.5 NORMAL OUTSIOE AIR SUPPLY PERCENTAGE t 

RANGE £I_ 



75 TO 100* 
50 TO. 75t 
25 TO SOt 
10 TO 25t 



8.1 

7.2 

6.3 
5.4 



I nfu.tration only vmtm toilet exhaust 4 . 5 



fan energy: 


GROSS GLpC. 




FAN STATIC PRESS. 


SQ.FT. /FAN HP 


WF 


10*' OR A80VE 


Or 200 SQ.FT. /HP 


5. 


8" SP TO 10" SP 


»600 SQ.FT. /HP 


4. 


6 M SP TO 8" SP 


on 000 SQ.FT. /HP 


4. 


4 n SP TO 6" SP 


«1500 SQ.FT. /HP 


3. 


UNOER 4" SP 


0*2000 SQ.FT. /HP 


3. 
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(bj BUILDING NAME ft 


i.o. number 




(bl) COMPONENT INSTITUTION NAME ft 1.0. NUMBER 




VII 1 U I 


i .in.. 


ENERGY 


SAVING POTENTIAL 


(CONT'-D) 



CHART Of POTENTIAL ENERGY SAVING S (Continued) 



ENERGY SAVING POTENTIAL TABULATION (uuu) 



HVAC CONTROL SYSTEM* 

C0N0ITI0M WF 




IttM 


WF 


OUTS IOC AIR ft RELIEF OARERS HANG OPEN 5.1, 
INOPERATIVE CONTROLS i, 9 
NO WRITTEN PREVENTIVE HA INT. PROGRAM ^ a2 
CONTROLS ARE SERVICEO REGULARLY 3.6 
CONTROLS UNDER MAINTENANCE CONTRACT 3.0 

BUILDING PROCESS ENERGY BASE LOAD • 

X OF TOTAL LOAD WF 


1.0 ANNUAL ENERGY USE 




2.0 RATIO UTILI2. HRS. TO OPER. HRS. 




3.0 RATED CAP. OF HVAC EQUIP. 








<t.l BUILOING AGE ft LIFE EXPECT. 




20t BASE LOAO - COULD REOUCE 2.7 
15* BASE LOAO - COULO REOUCE 2.H 
10t BASE LOAO * COULD REOUCE 2.1 
St BASE LOAO - COULO REOUCE \ 8 
NO REDUCTION OF BASS LOADS POSSIBLE 1.5 

HVAC HEAT RECOVERY ; 

RANGE W 


<t.2 PERCENT GLASS ft INFILTRATION 




t.3 LIGHTING LEVELS 




H.H HVAC SYSTEM TYPE 




4.5 OUTSIDE AIR RATIO 




t.6 FAN ENERGY 




4.7 HVAC CONTROL SYSTEH 





lOOt O.A., RECOVERY FEASIBLE 
75t O.A., RECOVERY FEASIBLE 
50t O.A., RECOVERY FEASIBLE 
lOOt O.A., RECOVERY DIFFICULT 
HEAT RECOVERY NOT FEASIBLE 

4.10 USER RETROFIT TOLERANCE* 
RANGE 



4.5 
4.0 
3.5 
3.0 

2.5 
WF 



USER CAN TOLERATE MAJOR RETROFIT 
USER CAN TOLERATE MINOR RE TO RF IT 
USER CANNOT TOLERATE ANY DISRUPTIONS 



%-5 
3.5 
2.5 



4.8 BUILDING SASE LOAD 



4. J HVAC HEAT RECOVERY 



4.10 USER RETROFIT TOLERANCE 



TOTAL 



* 

< 

» 

a 

\ 

M 
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;urn to Governor's Office of Energy Resources, 7703 N. Lamar, 1502, l^ln. Texas 78752. ENERGY AUDIT 



Energy Auditor Certification: I hereby certify that I, _______ 

9 r a* developed by the Governor 1 i Office of Energy Resources conducted at ^ 

(Sponsoring Agency Instructor) on (date), or In lieu of attending the training session, have completed 



(name of auditor), have participated fully In the Energy Auditor Training Pro- 

(address of training site) by ^ 

(I of classroom hrs) hours of 



educational court** and/or on-the-job experience In analyzing and/or operating the mechanical and electrical and other energy using systems of the type of 
building or complex being audited. I have attached a copy of official educational transcripts and/or resumes of previous applicable work experience in- 
cluding the address and telephone numbers of such employers If I have claimed past education and/or work experience in lieu of attending the official train- 
ing program. I further certify that I em not responsible for the day-to-day operations of the building and that a full disclosure of any financial Interest 
which I might have relating to this energy audit or any energy conservation measure Is attached hereto. I also certify that the energy audit was con- 
ducted In accordance with the requirements set forth under 10 CFR Part ^50, paragraph ^50.43 of the regulation which was published In the Federal Register 
dated April 2, 1973. J*J 



Signature of Energy Audi tor 



Social Security No. of Energy Auditor Organization of Auditor 



Date 



(b) 

1UILDIHG OK COMPLEX HOT I ID MUttftCk TUT 

BLOCS 



(c) 



BUIL0ING SIZE (GROSS SQ.FT.) 



FOLLOWING PEA FORMS C0MPLETE0 ATTACME0 HERETO: 
(d) , (dl) ,(e) 



PEA-1 PEA- 2 

HAUL AND XDDftTH OF 0QRE1 



,(e1) ,(f) _,(f1) 

PEA-3~~ PEA-* PEA- 5 PEA-6 



COMPONENT INSTITUTION NAME t 1.0. NUNKR 

THE CONTENT OF THIS AUDIT FORM IS DCS16NE0 TO MEET THE REQUIREMENTS OF FEOERAL REGISTER, APRIL 2, 1979- VOL. kk. No. 6*. PARA. M5QM 
I DESCRIPTIVE BUILDING DATA 



1.0 LIST MAJOR CHANGES IN "FUNCTIONAL USE" OR "MODE OF OPERATION" PLANNE0 FOR NEXT 15 YEARS: 

<9> 



2.0 TOR BUIL0INGS OVER 200,000 GROSS SQUARE FEET AREA, PROVIDE THE FOLLOWING 
PR0N AVAILABLE DATA (AD) OR BY REASONABLE ESTIMATE (BE) IDENTIFY SOURCE 
IN ALL BLANKS. 

K 

2.1 PEAK ELECTRICAL DEMAN0 IN KW: QJ 

MONTHS (hi) , 

HOUR OF DAY (k) , 



.0 GENERAL BUIL0ING * SYSTEMS CONDITION: 



(Y) 



*Y 01 



2.2 PR0VI0E BELOW THE ANNUAL ENERGY USE OF THE MAJOR BUIL0ING 
SYSTEM BY FUEL TYPE: 



HAJ0R 
SYSTEN 

(•) 


ELECTRICITY 


NATURAL GAS 


11 OIL 


CENTRAL PLANT THERMAL 


TOTAL 
BTU 


KWH (n,> 


BTU (n) 


*CF - s 
(° ) 




" L (r) 


STU ( „ 


STEAM-HOT WATER 
(t) BTU 


CHILLED WATER 


TON HRS. 


BTU 


















M 


M 


M 















































BTU CONVERSION FACTORS (x) 

ELEC. KWH X 11.600 

MCF X 1,030,000 - 

GAL X 138,690 

GAL x 11*9,690 



tYou may round to nearest million,) 

BTU STEAM/HW 



HMBTU x 1,000,000 - 



BTU 



NAT. GAS. 



OIL #2 
OIL #6 



BTU 



STEAM 



BTU 



BTU 



CH.WATER_ 

OTHER 
OTHER 



LBS x 1,390 
TON HR x 12,000 



BTU 



BTU 

BTU 
"BTU 
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(61) 


lUILDMC MAC OR COMPLEX * fO NUMtER 


BUILDIMC SIZE (CROSS SQ. FT.) 


COMPONENT INSTITUTION NAME ft 1.0. NUHIER 


I DESCRIPTIVE BUI 


LDIM DATA (CONTINUED) 





k.Q CLIMATIC FACTORS; 

k.\ AVERAGE ANNUAL HEATING DECREE DAYS *.2 AVERAGE ANNUAL COOLING DEGREE OATS 

k.i AVERAGE MONTHLY SOLAR INSOLATION, HORIZONTAL SURFACES IN ITU/SQ.FOOT ANO VINO VELOCITY IN HPH 

JAN FEI MAR APR MAY JUN JUL AUG SEP 

SOLAN (A) 



OCT 



NOV 



DEC 



WtNO VEL.(I) 
;.0 ROOF CHARACTERISTICS: 

5.1 PRIMARY STRUCTURAL COMPONENT: 

5.2 ROOF SURFACE: WILT UP, 



_STEEL, 
SLATE f 



wooo, 



TILE, 



_RE I NF . CONC, 
WOOO SHINGLES, 



_OTHER v SPECIFY _ 
COMP. SHINGLES, 



OTHER 



II 



ENERGY C ONSERVATION MAINTENANCE I OPERATION PROCEDURES 



JJ. COMPLETE FOLLOWING TABLE USING ANNUAL TOTALS FOR FISCAL YEARS ENTERED, CONVERSION FACTORS LISTEO ON FORM EA-1. ft TOTALS OF ITU 
CONSUMPTION PER YEAR. ' 



FISCAL 
YEAR 


ELECTRICITY (••) 


NATURAL GAS (bb) 


#2 OIL (cc) 


CENTRAL PLANT THERMAL (dd) 


(«) 


TOTAL ITU/ GROSS SQ. FT. 


KWH 


ITU 


MCF 


ITU 


GAL 


ITU 


STEAM-HOT WATER 
HHITU/ITU 


CHILLED W 


ATER 


iff) 


TOTAL ITU 


TON HAS. 


ITU 


RASE YEAR 




« X X 




XXX 




XXX 


X X X X X 




XXX 


M 




XXI 




XXX 




XXX 




ITU 


XXX 




Iff) 




COMPARISON 

rft. 




XXX 




XXX 




XXX 


X X X X X 




XXX 


(*•) 




XXX 




XXX 




XXX 




ITU 


XXX 




(ff) 




LAST FULL YR 




XXX 




XXX 




XXX 


X X X X X 




XXX 


(m) 




XXX 




XXX 




XXX 




ITU 


XXX 




(ff) 





I 

? 



JLL LIST OF MAINTENANCE PROCEDURES ANO OPERATING PROCEDURES WHICH HAVE IE EN IHPLEHCNTEO OVER ABOVE TINE SPAN OF TEARS TO REDUCE ENER6T CONSUMPTION. 
(Dl) 



(BASE- VEAR> BTU/x). FT.) (hh) 
(kk) 



■ year:btu/sq. 



(JJ) 



- (kk) 



:tu7sa, rr. nuiium 



OTU/SQ. FT. REDUCTION 



(hh) 



base year:btu/sq.ft. 



X REDUCTION FROM BASE YEAR 
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(b). 



(c) 



BUILDING 0« COMPLEX NAME ft 10 NUMBER 



•U1L0IMC SIZE (GROSS SQ. FT.) 



COMPONENT INSTITUTION NAME ft 1.0. NUMBER 



o 

5 



III RECOMMENDED ENERGY CONSERVATION MAINTENANCE I OPERATION PROCEDURES 



PROVIDE FOLLOWING KECOMMENOAT I ONS IASEO ON AN ON-SITE INSPECTION OF BUILDING: 
I. SCHEDULED PREVENTIVE MAINTENANCE PLAN. RECOMMENO iwm) YES MO; IN EXISTENCE (nn). 



YES 



NO 



2. PROVIDE A GENERAL ESTIMATE, EXPRESSEO AS A RANGE, OF ANNUAL ENERGY SAVINGS I ANNUAL ENERGY COST SAVINGS WHICH COULO AcSULT FROH IMPLEMENTING THE 
FOLLOWING MAINTENANCE ft OPERATING PROCEDURES. 



i 

3 



SYSTEM CHANGES 



VALUES 



X ENERGY X COST 



SYSTEM CHANGES 



t ENERGY 



X COST 



VENTILATION SYSTEM OPERATION X 

SUB- TOTAL 

REDUCED VENTILATION 2.0 

VARIABLE VENTILATION 1-0 

UNOCCUPIED AREA VENTILATION SHUT DOWN 0.5 

REPAIR OF CAULKING ft WEATHER STRIPPING 0.5 

MAINTENANCE ft REPAIR OF OPERATING CONTROLS 1.0 

HEATING ft tOOUtift SYSTEM OPERATION SUB-TOTAL 

CHANGE IN THER'-vSTAT CONTROL SET POINT: 2.0 

PROVIDE LACKING THERMOSTAT COVERS 1-0 

RESET OF AIR ft WATER TEMPERATURES 2.0 

UMOCCUPIEO RESET OR SHUT DOWN OF SYSTEM 2-0 

SHUT OOWN NON-CRITICAL l:XMAU5T SYSTEMS '-0 

LIGHTING SYSTEMS OPERATING SUB-TOTAL 

REDUCE ILLUMINATION LEVELS 3.0 

MAXIMIZE USE OF DAYLIGHT 1-0 

INSTALL HIGH EFFICIENCY LAMPS '0 

REDUCE OR DELETE EVENING CLEANING HOURS 2.0 



(ooT 



(rrT 



(ttT 



(ppT 



07T 



SUB-TOTAL 
O.S 



WATER SYSTEMS OPERATIONS 
REPAIR ALL LEAKS 
REOUCTION OF WATER CONSUMPTION (FLOW RESTRICTION*). 5 
REDUCE HOT WATER TEMPERATURE 1.0 
INCREASE CHILLED WATER TEMPERATURE 1.0 



UTILITY PLANT ft DISTRIBUTION SYSTEM OPERATION 

SUB-TOTAL 
0.5 



EQUIPMENT CLEANING 

ADJUSTMENT OF AIR/FUEL RATIO 0.5 

COMBUSTION MONITORING ft CONTROL 0.5 

ADJUSTMENT OT *ttlVtS, FANS, MOTORS, ETC. 1.0 

STEAM TRAP MAINTENANCE 1.5 

PIPE INSULATION REPAIR 1.0 
OTHER MAINTENANCE ft OPERATION PROCEDURES SUB-TOTAL 



TOTALS 



(Mft) 
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ft). 



BUILDING OH CbNPLCX NAME't 10 NUMBER 



(c) 



•UILOINC SIZE (CROSS SQ. FT.) 



(bl). 



COMPONENT INSTITUTION NAME I 1.0. NUMBER 



IV ENERGY CONSERVATION RETROFIT RECOMMENDATIONS 



1.0 BASIC IUILOINC OATA: 1.1 ANNUAL ENERGY USE (bbb). 



1.2 ANNUAL ENERGY COST (ccc) 



ITU/ GROSS SQ. FT. PER YEAR 
S/GROSS SQ. FT. PER YEAR 



1.3 DESCRIIE PHYSICAL CONDITION OF IUILOINC ENVELOPE: (666) 



}.k DESCRIIE PHYSICAL CONDITION OF IUILOINC ENERGY USING SYSTEMS: (tte) 



1.0 IASED ON 1.1, 1.2, 1.3. AND/OR 1.% MOVE INOICATE THE NEED I POTENTIAL FOR ENERGY CONSERVATION RETROFIT IMPLEMENTATION. IRIEFLY OUTLINE 
RECOMMENDED RETROFIT OPTIONS: 



(fff). 



3 0 IASED ON OATA NOTEO IN SECTION VI, FORM PEA-t I ITEMS 4.0 t S.O, FORM EA- 2 THE AUDITOR SHALL INOICATE WHETHER OR NOT THE WHO INC CONDITIONS AMD/OR 

SITE CHARACTERISTICS PRESENT AN OPPORTUNITY TO APPLY SOLAR HEATING ANO/OR COOLING SYSTEMS, OR SOLAR OOMESTIC MOT WATER HEATING SYSTEMS. YES, NO 



ENERGY CONSERVATION RETROFIT ASSESSMENT 



1.0 DESCRIIE PROPOSED ENERGY CONSERVATION PROCEDURE (ECP): (ggg) 



E.O ESTIMATE OF INSTALL? COS} OF AIOVE ECP: (hhh) $ 

3.0 ESTIMATE OF ANNUAL ENERGY COST SAVINGS FOR AIOVE ECP: (Ml) $ 
k.O PROJECTEO SlfTLE PAYBACK PERIOD FOR ABOVE ECP IN YEARS: 

-r ITEM 3.0 $ 



ITEM 2.0 $ 

(hhh) 



YEARS 



(in) OJJ) 

THE IMPLEMENTATION OF ENERGY CONSERVATION MAINTENANCE AND OPERATING PROCEDURES ARE A PREREQUISITE CONOITION FOR ELIGIBILITY FOR RECEIVING FEDERAL ASSISTANCE 
UNDER THE TECHNICAL ASSISTANCE PROGRAM AS DESCRIIED IN 10 CVJ PART k$S 9 D.O.E. RULES I REGULATIONS. 



9 

ERJC 
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TA/ECP APPLICATION FORMS 



This section contains the application forms 
which must be completed and submitted to the 
State if Federal matching funds are to be 
obtained. 



265 




U AM P. CLEMENTS. JR. 
GOVERNOR 



OFFICE OF THE GOVERNOR 
STATE CAPITOL 
AUSTIN. TEXAS 78711 



July 9, 1979 



MEMORANDUM 



TO: 



Energy Managers of Schools 



FROM: Djane Keeran, Program Coordinator for Educational Instltutloi 
SUBJECT: Content of Technical Assistance Reports 



Although you have already been Informed about the content of the tech 
assistance report as identified In the federal regulations, 10 CFR 45 
the State Plan includes a few additional requirements. Because there 
little time remaining before the first deadline (July 27) for *utaiss 
energy conservation measures applications, you will not be required t 
the additional information required by the State for the July 27th de 
except the information that was also described In 10 CFR 455.42 and t 
memorandum of June 15, 1979 from David Marks entitled, "6rants Progra 
Technical Assistance and Energy Conservation Measures." 

However, if the July 27th deadline Is extended to November 1, 1979 as 
vlded in the June 15th memorandum, the additional state requirements 
In the attached technical assistance report outline will be required 
vlded in a standard technical assistance report format to be develop! 
Governor's Office of Energy Resources. This format will be required 
reports submitted after September 30, 1979. 

The technical assistance reports submitted prior to September 30, 195 
follow the outline with subject titles and outline reference letters 
numbers the same as indicated In the outline. 

If you need additional information, you may contact me at (512) 475-! 



Sincerely, 





JUL 16- 



Duane Keeran 
Progam Coordinator f 
Educational Ins tl tut 



DK:ga 
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SECTION IS. TECHNICAL ASSISTANCE ANALYSIS MUST CONFORM TO REQ? 
(10 CPR 4S5.90,n) 

The State it required to establish procedures for determining that technical 

assistance programs, performed without the use of federal funds, have been 

performed in compliance with the requirements of 10 CFR 455.42 for the purposes 

of satisfyii* the eligibility requirements contained in 10 CFR 455.51 (aXl). 10 CFR 

4S5.51 (aX3) states that an applicant musts 

(aX3) Rave completed a technical assistance program or its equivalent, as 
determined by the State in accordance with the State Plan, for the 
building for which financial assistance is to be requested subsequent 
to the most recent construction, reconfiguration or utilization change 
to the building which significantly modified energy use within the 
building. 

As the date of the most recent addition or major modification affecting 
energy use will be reported on the preliminary energy audit report, page 1» for that 
building, and since the technical assistance report will be <*ated, the requirement 
that the technical assistance be conducted after such a modification can easily be 
monitored and enforced by the State. 

All technical assistance detailed engineering analysis reports are required to 
provide the minimal information described in 10 CPR 455.42 regardless of whether 
or not the technical assistance was conducted with federal funding or whether tht 
detailed engineering analysis was conducted prior to or after November 9, 1978, the 
date of enactment of the federal legislation for the grants program. However, if a 
technical assistance report was written prior to the date of this Plan, the analyst 
would only be required to briefly provide the information in the format provided in 
10 CFR 455.42 with references to the pages in the original report where the more 
detailed analysis is written. Any omission of the requirements of 10 CFR 455.42 in 
the original report necessitates such an analysis. The summary report must be 
attached to a copy of the original report to be submitted with the ECM application* 

Thus, the procedure that the State will use to ensure that technical assistance 
analyses conducted without the use of federal funds meet the requirements of N 
CFR 455.42 is. to require that all technical assistance analysts submit final report! 
in accordance with 10 CFR 455.42 as described in Sections 15.1 and 15.2 below. 

The content and quality of the technical assistance reports will also b< 
assessed by a technical review committee composed of experts In energy systems 
This committee will be responsible for determining the extent to which the 
technical assistance reports conform to the requirements of 10 CFR 455.42. 
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Section 15.1 Technical Assistance Report Format 

Offjje of Energy ReaoureWivjU~pTovide^ 

format will be required f or all tec hnical assistance reports submltte 
with BCM applicat ions ^af teT Septemberjo^73^ s well as those TA reports fc 
local governments and public care institutions funded by federal grants. 

Until the Governor's Office of Energy Resources publishes a required forma 
for the technical assistance report, technical assistance reports should follow th 
outline described in Section 15.2 below with section titles stated in accordance wit 
the outline in order that the format of all reports may be consistent. The sub-part 
under part F in Section 15.2 below should be provided as a whole for each energ 
conservation measure rather than reporting each measure for each sub-part. 

The Governor's Office of Energy F.esources added some content requirement 
to the technical assistance reportgSeTScctiunHS^-Fr t; k^ r rv rSTT Tt a mi Y " . ' 9. 7 

Section 15.2 Contents of Technical Assistance Report 

It is highly recommended that the technical assistance analyst develo, 
alternative groupings of energy conservation measures with the required analyse 
for energy savings, energy cost savings, and simple payback period, among other 
for each building. Alternative groupings of energy conservation measures wil 
enable the building owner to best assess the opportunities for grant approval ii 
view of the goals and matching funds of the institution. After assessing the variou 
alternatives, the building owner wil! ts able to present the beat alternative 
grouping of energy conservation measures in the ECM application. 

The technical assistance detailed engineering analysis report shall include th< 
following requirements of 10 CFR 455.42 and the addtional state requirements: 

A. Identification of each maintenar.ee aid operating procedure which may affec 
a reduction in eneigy consumption. 

B. A description of building characteristics and energy data including - 

1. The results of the preliminary anergy audit and energy audit of the 
building. 

2. The operating characteristics of energy using systems, and 

3. The estimated remaining useful life of the building. 
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C An analysis of the estimated energy consumption of the beading, by fuel type 
(In total Btu's and Btu/Sq.Ft./Yr), at optimum efficiency (assuming 
implementation of ail energy conservation maintenance and operating 
procedures). 

D. An evaluation of the building's potential for solar conversion, particularly for 
water heating systems. 

E. A listing of any known local zoning ordinances and building codes which may 
restrict the installation of solar systems, 

F. A description and analysis of all recommendations, if any, fo; acquisition and 
installation of energy conservation measures, Including solar and other 
renewable resource measures, setting forth 

L A description of each recommendec energy conservation measure, 

2. An *stiwaie of the cost of desigr, acquisition and installation of each 
eneiyy conservation measure, 

3. An estimate of the useful life of each energy conservation measure, 

4. An estimate of increase* or dec: eases in maintenance and operating 
costs that v ould result trom each energy conservation measure, if 
any, 

5. An estimate of the UiWage value or disposal cost of each energy 
conservation measure ai the end of its useful life, if eny, and 

6. An estimate of the annual energy a te enrgy cost sa* '^gs (using current 
energy priced expected from the acquisition and installation of each 
energy conservation measure, calculating ths ^otertial energy cost 
savings of each recommended observation measure, including 
soter or other renewable resource measure, the technical assistance 
analysts shaE 

a. Assume (hat all «ne'-ry ,*v:ii*s obtained from energy conservation 
maintenance and opiating k ^-cej^es hive been realized (Note: 
reriovr ling a luudtng for a c,,^* \ functional use will not be 
considered as & mefcure t_> save energy); 

b. Calculate the total energy ana energy cost savings, by fuel type, 
expected to result from the acq'jfoition and installation of all 
recommenced energy co. se nation measures, taking into account 
the interaction amon^ the \ >us .nerjures; 
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c Calculate that portion of the total energy and energy cost savings, 
as determined In (b.) above, attributable to each individual energy 
conservation measure} 

d. (Additional State Requirement) Calculate the total energy 
savings, identified in (b.) above, based on the conversion factors 
required in 10 CFR 450.42 (aXll) and the State conversion factors 
in the energy audit form, page 1, developed by the Governor's 
Office of Energy Resources. 

7. The simple payback period of each recommended energy conservation 
measure, talcing into account the interactions among the various 
measures. The simple payback period is calculated by dividing the 
estimated total cost of the measure, as determined pursuant to 
Paragraph 455.42 (bX5XH), by the estimated annual cost savings 
accruing from the measure, as determined pursuant to Paragraph 455.42 
(bX5Xvi). 

For the purposes of ranking applications, the simple payback period 
shall be calculated using the cost savings resulting from energy saving* 
only, determined on the basis of current energy prices. The estimateu 
cost of the measure shall be the total cost for design and othe. 
professional services (excluding costs of a technical assistance 
program), if any, a nd acquisition and installation costs. Other economh 

analyses, such Mg ^ggSEB wh,ch consid€r ^ costS tnd cost 
savings, such as maintenanc e costs and/or savings, resulting from an 
energy conservation mcasurc»!a OTacl>ftmeMfo but not required, for 
use by the institution in its decision-making process*; 

8. (Additional State Requirement) A statement of whether or not the 
calculations for energy savings, energy cost savings, and the simple 
payback period of the measure are dependent upon the implementation 
of the other measures propo-ed for the building. Also, a statement of 
whether or not the feasibility of the measure is physically dependent 



•Life cycle costing procedures may be provided and required by the UA 
Department of Energy subsequent to the first grant program cycle. 
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upon the other measures. If the measure Is dependent on the other 
measures, identify the measure or the measures upon which it is 
dependent; and describe how the measure is dependent. 
9. ^AddlfT^jS^^^men^ Identify and describe the procedures 
used In calculating energy savings and energy cost savings of the 
measure. Examples of such procedures may include the DOE-2 
computer program, Blast computer program and ASHRAE manuals. The 
building owner must submit a copy of the energy savings calculations or 
computer printout with the ECM application. The building owner should 
fflSrSEmK tir~*VflHBle)-a- c*renrprlc<f Bft^^ AY^MfcM 
equipment and materials related to each measure obtained from the 
distributor or retailer to support the amount claimed. Such 
documentation will contribute toward a favorable technical review 
rating for the application as described in Section 6.2 .L 

0. A listing of energy use and cost data for each fuel type used for the prior 12- 
month period. 

H. A signed and dated certification that the technical assistance program has 
been conducted in accordance with the requirements of this section and the 
grant application and that the data presented is accurate to the best of the 
technical assistance analyst's knowledge. 



SECTION 16.0 STATE ADMINISTRATION OF THE PROGRAM 
(10 CPR 4SS.90, o) 

In accordance with 10 CPR 455.90 (o), the State is required to establish: 

(o) The procedures for State management, financial audit, 
monitoring and evaluation of technical assistance 
programs and energy conservation measures, receiving 
financial assistance under this part; 
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If* NMRVMtNT O* WCRO V 
fumy Ififomnmofi Admin itifttio* 
Wwhtofton. D.C. 20461 



FORM APPROVED 
OMB NO. 038-R0402 



GRANTS PROGRAMS FOR SCHOOLS AND HOSPITALS AND 
BUILDINGS OCIED BY UNITS OF LOCAL GOVERNMENT AND 
PUBLIC CARE INSTITUTIONS APPLICATION 



GENERAL INFORMATION 



I . Regula t i ons/Purpo s e 

Under the National Energy Conservation Policy Act (P.L. 95-619, 92 Stat. 3206), 
schools, hospitals, units of local government and public care institutions are 
eligible for grants of Federal funds which are to be used to aid in the conduct 
of technical assistance programs in public and non-profit schools and hospitals, 
or of local government and public care buildings. Schools and hospitals 
are also eligible for grants to aid in the acquisition and installation of energy 
♦conservation measures. The Department of Energy (DOE) Regulations published in 
the Federal Register on April 17, , 1979, page2234tL, et. seq , provide imple- 
menting guidelines for technical assistance and energy conservation measures 
under the NECPA. A copy of the regulations may be obtained from U.S. Department 
of Energy, Distribution - Room B-447, Federal Building, 12th 4 Pennsylvania 
Avenue, N.W., Washington, D.C. 20461. 

No application will be eligible for a grant unless its application clearly 
demonstrates that the proposed programs for technical assistance or energy 
conservation measures either meet, or prior to the expenditure of any DOE 
grant funds, will meet, all of the minimum program requirements contained in 
the Regulations. 



II. Completion of Application 

The Office of Management and Budget's (OMB) Standard Form 424 (Federal Assistance), 
prescribed by CMB Circular A- 102 dated September 12, 1977, will hereinafter be 
referred to; 

— Grants Programs for Schools and Hospitals and Buildings Owned by 
Units of Local Government and Public Care Institutions 
Application (Form EIA-145) 

CMB Standard Form-424 has been modified to require applicants on Form EIA-145, 
under the remarks section, to provide specific details of program operation in 
addition to specific assurances required by the NECPA and those incorporated in 
the Federal Register, Vol. 42, Sept. 12, 1977. 
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E1A-145 



FORM APPROVED 
OMB NO. 038-R0402 



GENERAL INFOIWATION Con't. 



In completing the application package, applicants should refer to Office of 
Management and Budget (OS) Circulars A- 102 and Treasury Circular 1082, both of 
which deal with grants and financial management. 

Sums allocated for each State for the purposes of technical assistance and 
energy conservation measures will be a portion of the amount appropriated by 
the Congress for this purpose. The allocation formula is set forth in 
10CFR 455.101 of the Regulations. 

Applications that contain errors or other defects may be returned to the 
applicant for correction of such errors or defects. 

III. When and Where to Submit Application 

In order to obtain grant funds for technical assistance or energy conservation 
measures, applicants must submit an application in conformance with the 
requirements of the DOE Regulations, as set forth in 10CFR 455.60 and 
10CFR 455.61 to the appropriate State energy office not later than the date 
specified in the approved State Plan, unless an extension of time is requested 
and granted. One original copy is to be submitted to the appropriate State 
Energy Office. State applications for administrative costs will be submitted 
in accordance with 10CFR 455.62. 



GENERAL INSTRUCTIONS 



Applications should be submitted in accordance with the applicable approved 
State Plan. The application contains 5 parts, each of which must be completed 
by the applicant. Part I requires general information about the applicant and 
the nature of the grant; Part II requires information necessary to assure 
conformance with OUS regulations; Part III requires detailed budget information; 
Part IV requires a detailed description, of the manner in which the applicant 
will conduct the technical assistance pro c am or energy conservation measures 
project; and Part V contains the assurances required of an applicant by Federal 
law and regulations pursuant to Federal law as a condition of eligibility for 
Federal financial assistance. 

Programs for technical assistance and energy conservation measures for schools 
are to be coordinated with tho State school facilities agency while those for 
hospitals are to be coordinated with the State hospital facilities agency. 
(10 CFR455.70) 
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FORM APPROVED 
OMB NO. 038- R 04 02 



PART I: GENERAL INFORMATION 



SPECIFIC INSTRUCTIONS 



Part I of the application is the standard form used for most State grar.t 
programs. Where possible, DOE has preprinted information of the form. The 
cover sheet should be completed as accurately as possible by the applicant. 
Under remarks, the applicant must provide tl* additional information 
required under the program. 



APPLICANT PROCEDURES FOR SECTION I 

Appfccant w* complete an items m Section t. Han item is not appkcable. wnte ,4 NA". If additional space it nttdtd. insert an astensk 
I un tht remarks taction on the beck of the form An explanation follows for each nam. 



2a 

2b. 
3a 



S 
6a 

8b 

7 

• 

9 



Mart appropriate boi Pre-appfccation and application 
euidence it m FMC 74-4 and Federal agency 
program instructions Notification of intent guidance it m 
Cecufar A-95 and procedures from clearinghouse Appk- 
cant vat not use "Report of Federal Action" box 

Apptcant's own control number, if desired 

Date Section 1 « prepared 

Number assigned by State clearinghouse, or if delegated 
by State, by ereewide clearinghouse AN requests to 
Federal agencies must contain this identifier if the pro- 
gram is covered by Circular A-95 and required by applica- 
ble State/areewide clearinghouse procedures It m 
doubt consult your deannghouse 
Date applicant notified of clearinghouse identifier 

Legal name of apphcant/ recipient, name of primary org* 
noabonal unit which wilt undertake the assistance activ- 
ity, complete address of applicant and name and 
telephone number of person who can provide further 
^formation about this request 
Employer identification number of applicant as assigned 
by Internal Revenue Service 

Use Catalog of Federal Domestic Aasistance number 
eeexjned to program under which assistance is request- 
ed, rf more than one program (e g , (omt-fundmg) write 
"muMjpte" and explain m remarks, if unknown, ate Pubec 
Law or U S Code 

Program tide from Federal Catalog Abbreviate if neces- 
«n/ 

Brief We and appropriate desenpton of protect. For 
noafcation of intent continue m remarks section if neces- 
sary to convey proper description 

Mostly self-explanatory "Cm/' *>dudes town, townsh* or 
other mumctpakty 

Check the typeis) of assistance requested The deftm- 
tons Of the terms are 

A. Bate Grant An original request for Federal funds. 
True would not include any contribution provided un- 
der a supplemental grant 
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8 Supplemental Grant A request to increase a 
grant m certain cases where the eligible applicant 
cannot supply the required matching share of the 
base Federal program (a g . grants awarded by the 
Appalachian Regional Commission to provide the 
applicant a matching share) 

C Loan Self explanatory. 

D. meurance Self explanatory 

I. Other Explain on remarks pege 

Page 



10. 

it. 

12. 



13. 



14a 

ub 

15 
16 

17. 

18 



??4 



Governmental unit where significant and meaningful im- 
pact could be observed List onry largest unit or units 
affected, euch as State, county, or city if enure unit 
affected, bat it rather than aubumts 

Estimated < umber of persons directly benefiting from 
project 

Use appropriate code letter Definitions are 

A New A submittal for the first time for a new project 

B. Renewal An extension for an additional funding/ 
• budget penod for a protect having no projected com- 
pletion date, but for which Federal support must be 
renewed each year 

C. Revision. A modification to protect nature or scope 
which may result m funding change (increase or de- 
crease). 

D Continuation. An extension for an additional funding/ 
budget period for a project the agency initially agreed 
to fund for a definite number of years 

E. Augmentation. A requirement for additional funds for a 
protect previously awarded funds m the same funoing/ 
budget penod. Protect nature and scope unchanged 

Amount requested or to be contnbuted during the first 
furxang/budget penod by each contributor Value of m- 
kind contnbutions wit! be included, if the action is a 
change m dollar amount of an existing grant (a revision or 
augmentation), indicate onry the amount of the change 
For decreases enclose the amount m parentheses if 
both base and supplemental amounts are included 
break out in remarks For multiple program funding use 
totals and show program breakouts ;n remarks item 
definitions 13a. amount requested from Federal Govern- 
ment. 13b. amount applicant will contribute i^c. amount 
from State, if applicant is not a State. 1 3d amount Irom 
local government, if applicant is not a local government 
I3e. amount from any other sources, explain in remaps 

Self explanatory 

The drstnct(s) where most of actual work wilt be accom- 
plished If crty-w»de or State-wide, covering several dis- 
tricts, wnte "crty-wtde" or "State-wide ' 

Complete only for revisions (item 12c) or augmentations 
(item I2e) 

Approximate date protect expected to begin (usually as 
sooated with estimated date of availability of funding) 

Estimated number of months to complete project after 
Federal f jnds are available 

Estimated date pre-appiication/applcation will be submit- 
ted to Federal agency if this protect requires clearing 
house review If review not required, tfus date would 
uauaMy be same at date in item 2b 
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FORM APPROVED 
0MB NO. 038-R0402 



-ART I: GENERAL INFORMATION Con't. 



it E»^F«d^id^Mie^iMf^«tWi»nol«n^f 20 McM Federal agency to which th» request • ad- 

OW o n j we a wnie "NA" 21 Check appropriate bos at 10 whether Section tv of tc*m 

sontame remarks and/or addftoneJ remarks art attached 



APPLICANT PROCEDU?*S FOR SECTION II 
Appacants w* always complete am 23a. 23b. and 23^. h rtee/inghouee review « requred. *env22b muat ba My completed An 
explanation toftows tor eechitom 



22b Uat <**arwghoutat to when eubmmed and ehow ei 23b. SaN explanatory 
appropriate btocu the ttatut of the* response* For 

mora man ffwaa clearinghouse*, conanue in remarks A _^rmi 

eecton. All written comments aubrwnad by or through 23c aaa expianrory 
daawnqhouaaa must ba anacf J 

23a Name and Ma of authomd representee^ of legal No* Applicant c ompWat ontySacwt » and li Saction III « 
applicant compiaiad by Fadarai aQanoas 



FEDERAL AGENCY PROCEDURES FOR SECTION III 

tfeppfccant.s ^.nfc^tic* in Sectional^ 



completa Saction in only An explanation for aach item follows 



Executive deoenment or mdapandant agency having pro- 
gram Administration responsOkty 

Sell explanatory 

Primary organizational umt below department level having 
ovect program ^snegement responeoiirtv 

Office exactly momtonng tha program 

Use io idantrfy non-award actions where Fadarai grant 
identifier m nam 30 it not appkcabie or wiH nnt suffice 

Comptata address of admmtanng office 8* an « item 
26 

Uta to idanlrfy award actions whara drfterent from Feder* 

at application identifier m itam 28 

SaH explanatory Usa remarks section to empkfy whara 

appropnata 

Amount to ba contributed during tha first funding/budget 
m-nod *v aach ccitnbutor Valua of m-kmd contnbubons 
witt ba mctucud it ma action « a changa m dollar 
amount of an existing grant (a revision or augmentation). 
mOcate only tha amount of changa For cease***, 
r ctos* amount m paranthasas H both base and 
i uppiamantai amounts ara included, break out m ramarks 
For multiple program funding usa totals and show pro- 
gram breakouts m ramarks iiam dafmrbons 32a. amount 
awarded by Federet u^ernment, 32b. amount applicant 
w* contributa. 32c. amount from Suta. if eppk^nt is not 
a State 32d amount from local govam m ant if applicant is 
not a local o/wnmant 32a. amount Irom any othar 
tour cat. aipiam m remaps 

Data acton was taken on ft*s raquast 

Daat funds wai bacoma avaiiaM 



24 

25 
26 

27 
28 

29 

30 
31 
32 



33 
34 



35 

36 

37 



Noma and t elepho n e no of agancy parson who can 
provido mora ^formation ragardmg this assistance 

Oata aftar when funds w* no tongar ba available 
Check appropnata box as to whathar Saction IV of form 
contains Federal ramarks and/or attachment of addition- 
al remarks. 

For use with A-*5 action notices onry^Name and lei* 
phone of person who can assure that appropriate A-95 
action has been tanen— If same as person shown in item 
35. write "same" H not applicable, wnte "NA 



Federal Agency Procedures— special considerations 

A Tmasury Orator 1063 comphsnce Federal agency will assure 
proper completion of Sections i and III If Section l is being 
completed by Federal agency, all applicable items must be tilled 
m Addresses of Stale information Reception Agencies 
(SClRA s) are provided by Treasury Department to each agancy 
This form replaces SF 240. when will no tonga* be used 

B OMB Ocuisr A-95 conptanc* Federal agency will assure 
proper completion of Sections I. II. and III This form is required 
lor notifying all reviewing clearinghouses of majcf actions on an 
programs reviewed unuer A-95 Addresses ol State and 
ereewtde clearinghouses are provided by OMB to each agency 
Substantive differences between applicant's request and/or 
clearinghouse recommendations, and the protect as finally 
awarded will be explained m A-95 notifications to clearing 
houses 

C 5p* mi no* in most, but not an States, the A-95 State clearing 
house and the (TC 1002) SClRA are the same office in *uch 
cases, the A-95 award notice to the State clearinghouse w»n 
MM the TC 1062 award notice requirement to the State SClRA 
Dupkcate notification should be avoided 
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FORM APPROVED 
OMB NO. 038-R0402 



PART II: PROJECT APPROVAL INFORMATION 



SPECIFIC INSTRUCTIONS 



These items must be answered as accurately as possible; if 
additional information is needed to justify an item, a 
continuation sheet should be used. DOE has checked "yes" or 
"no" on questions where the answer is known. 



Negative answers will not require an explanation unless tht 
Federal agancy requttts mora information at a latar data. 
Provide supplementary data for all "Yes" answers in tha 
apaca provided in aocofdanca with the following instruc- 
tions: 

Ham 1 - Provids tha nama of tha governing body establish- 
ing tha priority tyttam and tht priority rating assigned to 
this project. 

Ham 2 - Provide tha namt of tha agancy or board which 
iamied tha claaranct and attach tha documentation of status 
or approval. 

Ham 3 - Attach the clearinghouse comments for the appli- 
cation in accordance with the instructions contained in Of* 
fice of K. nagernem and Budget Circular No. A- 95, If com* 
menu w submitted previously with a preaEpiication, do 
not submit them again but any additional comments re* 
carved from the clearinghouse should be submitted with 
this application. 

Hem 4 - Furnish the name of the approving agency and the 
approval date. 

Hem $ - Show whether ttx approved comprehensive plan 
it State, local or regional, or if none of these, explain the 



scope of the plan. Give the location where the approved 
plan is available for examination and state whether this 
protect is in conformance with the plan. 

Hem f - Show the population residing or working on the 
Fadaral installation who will benefit from this project. 

Ham 7 - Show the percentage of the protect work that will 
be conducted on federally-owned or leased lend. Give the 
name of the Federal installation and its location 

Ham • - Describe briefly the possible beneficial and harm- 
ful impact on the environment of the proposed project. If 
an adverse environmental impact is anticipated, explain 
what action will be taken to minimise the impact. Federal 
agencies will provide separate instructions if additional data 
is needed. 

Ham t- State the number of individuals, families, busi- 
nesses, or farms this project will displace. Federal agencies 
will provide separate instructions if additional data is 
needed. 

Ham 10 - Show the Federal Domestic Assistance Catalog 
number, the program name, the type of assistance, the sta- 
tus and the an m of each projact where there is related 
previous, pending ..tiapated assistance. Use additional 
sheets, if needed. 
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EIA-145 



FOBH APPROVED 
OMB NO. 038-R04O2 



PART III: BUDGET INFORMATION 



SPECIFIC INSTRUCTIONS 



As In all grants programs, a budget sheet listing anticipated expenditures by 
cost category must be prepared.' The standard form has been modified to 
eliminate information not required or not relevant to this program. 

For the purpose of this program, Federal and non-Federal funds are defined as 
follows: Federal funds are those appropriated specifically for the Schools and 
Hospitals under .1ECPA, Title III, Part I, or for the Local Government and 
Public Care Buildings under NECPA, Title III, Part 2, or any other funding 
provided by the Federal Government. Non-Federal funds are any State, local or 
other funds available for, and directly related to the project. Applicants 
should note the restrictions put on expenditures of their funds by the 
Regulations, and must keep in mind that no Federal funds available to them 
may be used to qualify as any part of the matching portion. 



Funds shall not be used directly or indirectly: 

(1) to purchase equipment, having a value' in excess 
of $500 (Technical Assistance only); 

(2) for the purchase of real property (see definition 
OMB A-102, Attachment N). 

Also, see 10CFR 455.60 (d) and (e) and 10CFR 455.81, 10CFR 455.82 
and 10CFR 455.83 for further restrictions on the use of grant funds. 
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EIA-145 



FORM APPROVED 
OMB NO. Q38-R0402 



PART III: BUPGET INFROMATION Con't. 



This form it designed so thct application con bo madt for 
funds from ont or mora grant progra ms . In preparing the 
budget adhart to any existing Federal grantor agency 
guidelines which praaeriba how and whathar budgeted 
amounts should bt separately shown for diffarant functions 
or activities within tha program. For aoma programs, grant- 
or agencies may require budgtts to ba separately ahown by 
function or activity. For othar programs, grantor a ga n ci n 
may not raquira a b r eakdow n by function or activity. Sec- 
tions A, B. C, and D should induda budget aatimatat for 
ana whole project except whan applying for assistance 
which requires Fadaral authoritation in annual or othar 
funding par tod incramants. In tha tetter cast. Sactions A, B. 
C, and 0 should provida tha budott for tha first budget 
period (usually a yaar) and Saction E should prasant tha 
naad for Fadaral assistance in tha subaaojuant budget peri- 
ods. All applications should contain a breakdown by tha 
obiact das* categories shown in Unas a-k of Section B 



taction A Budget Summary 
Unas W. CokininsU) and (b). 

For applications pertaining to a iingk Fadaral grant pro- 
gram (Fadaral Domestic Assistance Catalog number) and 
nor ntquinng a functional or activity breakdown, enter on 
Una 1 under Column (a) tha catalog program title and the 
catalog number in Column (b). 

For applications pertaining to a $ingk program requiring 
budget amounts by multiple functions or activities, enter 
the name of each activity or function on each line in Col- 
umn (a), and enter tha catalog number in Column (b). For 
applications pertaining to mufvpft programs where none of 
the programs rwQu/rt a breakdown by function or activity, 
enter the catalog program title on each line m Column (at 
and the respective catalog number on each line in Column 
M. 

For applications pertaining to mutopk programs where 
one or more programs rtqutnj a breakdown by function or 
activity, prepare a separata sheet for each program requiring 
the breakdown. Additional sheets should be used when one 
form does not provide adequate space for all breakdown of 
data required. However, when more than one sheet is used, 
the first paga should provide the summary tote* by pro- 
grams. 



Unas 1-4. Columns (c) through (g). 

For new tppftcstions, leave Columns <c) and (d) blank. 
For each line entry m Columns (a) and (b). enter in Col- 
umns (e). (f). and (g) the appropriate amounts of funds 
needed to support the protect for the first funding period 
(usually a year). 

For continuing eranr program sppiiCMVons. submit these 
. forms before the end of each funding period as required by 



tha grantor agency Enter in Columns (c) and (d) the esti- 
mated amounts of funds which wilt remain unobligated at 
she and of the grant funding period only if the Federal 
grantor agency instructions provide for this. Otherwise, 
leave these columns blank. Enter in columns (c) and (f ) the 
amounts of funds naadad for the upcoming period. The 
■mount (s) in Column (g) should be the sum of amounts in 
Columns |e) and (f). 

For auppJemente/ arena and cftengw to oxitting gnnn, 
do not use Columns (c) and (d). Enter in Column (e) the 
amount of the increase or decrease of Federal funds and 
enter in Column (f I the amount of tha increase or decrease 
of non-Federal funds. In Column (g) enter the new total 
budgeted amount (Federal and rwv Federal I which includes 
She total previous authori*-* budgeted amounts plus or 
minus, as appropriate. We amounts shown in Columns (a) 
and (f). The amount!*; in Column (g) should not equal the 
sum of amounts in Columns (a) and (f). 

Una 5 - Show the totals for all columns used. 

t a ct io n B. Budget Categories 

In the column headings (1) through (4), enter the titles of 
tha same programs, functions, and activities shown on Lines 
1«4, Column (s). Saction A. When additional sheets were 
prepared for Saction A. provide similar column headings on 
each sheet For each program, function or activity, fill in 
the total requirements for funds (both Federei and non- 
Federal) by object class categories. 

Unas §a»h * Show the estimated amount for each direct 
coat budget (obiact dass) category for each column with 
program, function or activity heading. 

Una Bi - Show the totals of Lines 6a to 6h in each column 

Una tj - Show the amount of indirect cost Refer to 

FMC 7*4. 

Line 6k - Enter the totei of amounts on Lines 6i and 6j. 
For all applications for new grants and continuation grants 
the total amount in column (5). Line 6k. should be the 
same as the tote! amount shown m Section A. Column (g). 
Line 5. For supplemental grants and changes to grents. the 
total amount of the increase or decrease as shown in Col- 
umns (1) (4). Line 6k should be the same as the sum of the 
amounts in Section A. Columns (e) and (f) on Line 5 When 
additional sheets were prepared, the last two sentences ap- 
ply only to the first paga with summary totals. 

Line 7 - Enter the estimated amount of income, if any. 
expected to be generated from this protect Do not add or 
subtract this amount from the total protect amount Show 
under the program narrative statement the nature and 
source of income. The estimated amount of program m 
come may be considered by the Federal grantor egencv m 
determining the total amount of the grant. 
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PART III: BUDGET INFORMATION Con't. 



i C Soviet •fftofrNdtnl Resources 
tint Ml -Enter amounts of non-Federal resources that 
wiH bo used on the front If in-kind contributions ort io- 
duded, provide i briof explanation on • separate shoot (Sot 
Attachment F. Circular A- 102.) 

Column (a) - Enter tht program titles identical to Col- 
umn (a). Stetion A. A br ea kdown by function or activity it 



Station E. luff* 
Saltnttoftht 



Estimates of Federal Funds Ntadtd for 



Cosemn (bl * Enter the tmount of cash and in-kind con- 
tributions to bt madt by tht applicant as shown in Stetion 
A. (Stttto Atiachmant F, Circular A-102.) 

tatumn (c) - Enter the Stata contribution if tht appli- 
cant it nor a Statt or State agency. Applicants which area 
Statt or Stattagtncits would leave this column Wank. 

Column Id) - Entar tht amount of cash and in-kind con* 
trtoutions to bt madt from all othar sources. 

Column (t) - Entar totals of Columns (b>. (c), and (d). 
Una 12 - Entar tht total for aach of Columns (bl-(t). Tht 
mount in Column it) should bt tqual to tht amount on 
Una 5. Column if). Stetion A. 
Stetion D. Forecasted Cesh Needs 
Una 13 - Entar tht amount of cash ntadtd by quarttr 
from tht grantor agancy during tht first year. 
Lint 14- Entar tht amount of cash from all othar aourcts 
ntadtd by quarttr during tht first ytar. 
Lint 15 - Entar tht totals of amounts on Lints 13 and 14. 



Unas IMS - Entar in Column (a) tht stmt grant program 
titles shown in Column (a). Section A. A breakdown by 
function or activity is not necessary. For new applications 
and continuing c/ant applications, enter in tht proper col- 
umns amounts of Federal funds which will be needed to 
complete the program or project over the succeeding fund 
ing periods (usually in years). This Section need not be 
completed for amendments, changes, or supplements to 
funds for the current veer of existing grants. 
If more than four lines ere needed to list the program titles 
submit additional schedules as necessary. 

Una 20- Enter the total for etch of tht Columns <bMt>. 
When additional schedules are prepared for this Section, 
annotate accordingly and show the overall totals on this 
line. 

Section F - Other Budget Information. 
Una 21 - Use this space to explain amounts for individual 
direct object cost categories that may appear to bt out of 
the ordinary or to explain the details as required by the 
Federal grantor agency. 

Una 22 - Enter the type of indirect rate (provisional, pre- 
determined, final or fixed) that will be in effect during tht 
funding period, the estimated amount of the base to which 
the rate is applied, and the tout indirect expense. 

Una 23 - Provide any other explanations required herein 
or any other comments deemed necessary. 



PART IV: PROGRAM NARRATIVE 



SPECIFIC INSTRUCTIONS 



The applicant shall provide a narrative description of how it proposes to 
conduct the technical assistance or energy conservation measures prograin. 
making use of the program narrative instructions as outlined in OB 
Circular A-102 and the additional guidelines given by DOE on the next page, 

The required program narrative should be attached to this form. 
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FORM APPROVED 
OMB NO, 038-R0402 



PART IV: PROGRAM NARRATIVE Con't. 



GUIDELINES 


Grant applications for technicel assistance must include the following: 


(a) 


The name, address and telephone number of the applicant's 
representative responsible for administering the program; 


(b) 


A description, by building, of the proposed technical 
assistance program, including a detailed schedule 
of program activities together with milestone dates; 


(c) 


The energy audit report for the building. 


Grant applications for energy conservation measures must include 
the following: 


(a) 


The name, address and telephone number of the applicant's 
representative responsible for administering the program; 


(b) 


A listing, by building, of the specific energy conservation 
measures proposed for funding, indicating the cost of each 
measure, the estimated energy savings of each measure, the 
projected simple payback period for each measure, and the aver- 
age simple payback period of all measures proposed for the 
building; 


(c) 


A detailed schedule, together with milestone dates, 
for completion of the acquisition and Installation of 
energy conservation measures for each building; 


(d) 


The technical assistance program report for the building; 


(e) 


If the applicant is aware of any adverse environmental impact 
which may arise from the adoption of any energy conservation 
measure, the application shall include an analysis of that im- 
pact and the applicant's plan to minimize or avoid such impact. 
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FORM APPROVED 
(KB NOt O3&-RO402 



PART IV: PROGRAM NARRATIVE Con't. 



Prepare the program narrative statement in accordance with 
the following instructions tor all new grant programs. Re- 
quests lor continuation or refunding and changes on an 
approved project should respond to item 5b only. Requests 
for supplemental assistance should respond to question 5c 
only. 

1. OBJECTIVES AND NEED FOR THIS ASSISTANCE. 

Pinpoint an, relevant physical, economic, social, financial, 
institutional, or other problems requiring a solution. Dem- 
onstrate the need for assistance and state the principal and 
subordinate objectives of the project Supporting documen- 
tation or other testimonies from concerned interests other 
than the applicant may be used. Any relevant data bated on 
planning studies should be included or footnoted. 

1 RESULTS OR BENEFITS EXPECTED. 
Identify results and benefits to be derived. For wampU, 
when applying for an award to establish a neighborhood 
health center provide a description of who will occupy the 
facility, how the facility will be used, and how the facility 
will benefit the general public. 

% APPROACH. 

a. Outline c plan of action pertaining to the scope and 
detail of how the proposed work will be accom- 
plished for assistance program function or activity, 
provided in the budget Cite factors which might ac 
celerate or decelerate the work and your reason for 
taking this approach as opposed to others. Describe 
any unusual features of the project such as design or 
technological innovations, reductions in cost or time, 
or extraordinary social and community involvement. 

b. Prc*idi for each assist™* program, fvmion or activity . 
quantitative monthly or quarterly projections of the 
accomplishments to be achieved in such terms as the 
number of jobs created, the number of people staved, 
and the number of patients treated. When acconv 
plishments cannot be quantified by activity or func- 
tion, list them in chronological order to show the 
schedule of accomplishments and their target dates. 

c Identify the kinds of data to be collected and main 
tained and discuss the criteria to be used to evaluate 



site results and successes of ft* project Explain the 
methodology that will be used to determine if the 
needs identified and discussed are being met and if 
tiie results and benefits identified" in item 2 ere being 
achieved 

d. List organizations, cooper aton. consultants, or other 
key individuals who will work on the project along 
with a short description of the nature of their effort 
or contribution. 

4. GEOGRAPHIC LOCATION. 

Give a precise location of tht project or area to be served 
by the proposed project Maps or other graphic aids may be 
attached. 

I IP APPLICABLE, PROVIDE THE FOLLOWING IN- 
FORMATION: 

a. For research or demonstration assistance requests, 
present a biographical sketch of the program director 
with the following information; name, address, phone 
number, background, and other qualifying experience 
forthe project Also, list the name, training and back 
ground for other key personnel engaged in the 
project. 

b. Discuss accomplishments to date and list in chrono 
logical order a schedule of accomplish ments. progress 
or milestones anticipated with the new funding re- 
quest If there have been significant changes in the 
project objectives, location approach, or time delays, 
explain and justify. For other requests for changes or 
amendments, explain the mason for the chengets). If 
the scope or objectives have changed or an extension 
of time is necessary, explain the circumstances and 
justify. If the total budget has been exceeded, or if 
individual budget items have changed more than the 
prescribed limits contained in Attachment K to 
Circular A-102. explain and justify the need for 
additional funding. 

c. For supplemental assistance requests, explain the rea- 
son for the request and justify the need for additional 
funding. 
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4 


PART V: 


ASSURANCES 




SPECIFIC 


INSTRUCTIONS 



This part contains the certifications required of applicants for Federal * 
grants. The applicant shall certify in its application for, and acceptance 
and use of Federal funds, that it will comply with the laws and regulations 
governing these grant programs. 



The Assurances section applies to the original application and to any 
subsequent modification or amendments. 



THft A»altcai* hfby m%4 c«rt»fi«ft ttat K« wit' comply witfcfH* rt|ultii»ni ( p*\tCft, aui4«iin«», m>4 r«aw»iw«m», in. 

tfvttnt OMt Ckawlar No. A- 102 end PMC 74-4, m rains so *>• application, m ip tt w w and uaa of Fodoral funds for thia fad- 
•rally antorad orajorLt Alto tho Applicant Mum and cartlf lot with raapact to tha orant that: 



1. It possesses legal authority to apply ior tht grant; that a 
resolution, motion or similar action has batn duly 
adopted or passad as an official act of tht applicant's 
governing body, authorizing tht filing of tht application, 
including all understanding^ and assurancas contained 
therein, and dirtcting and authorizing die parson identi- 
fiad as tht official rtprtttntativt of tht applicant to act 
in connaction with tht application and to provide such 
additional information as may bt raquirad. 

Z It will comply with Titlt VI of tht Civil Rights Act of 
1064 if. I. 68-352) and in accordance with Titlt VI of 
that Act, no parson in tha United States shall, on tht 
ground of race, color, or national origin, bt excluded 
from participation in, be denied tht benefits of , or bt 
othtrwi s t subjected to discrimination under any pro- 
gram or activity for which tht applicant receives Federal 
financial assistance and will imntdfetery t»'<e any mea- 
sures necessary to affectum this agreement. 

3. It will comply with Title VI of the Civil Rights Act of 
1964 (42 USC 2000d) prohibiting employment discrimi- 
nation where (1) tht primary purpose of a grant is to 
provide employment or (21 diKriminatory employment 
practices will result in unequal treatment of persons who 
art or should bt benefiting from the grant-aided activity. 



4. It will comply with requirements of tht provisions 
of the Uniform Relocation Assistance and Real Property 
Acquisitions Act of 1970 (P.L. 91-646) which provides 
for fair and equitable treatment of persons displaced as a 
result of Federal and federally assisted programs. 

5. It will comply with tht provisions of tha Hatch Act 
which limit tht political activity of employees. 

6. It will comply with the minimum wage and maximum 
hours provisions of the Federal Fair Labor Standards 
Act. as they apply to hospital and educational institu- 
tion employees of State and local governments. 

7. It will establish safeguards to prohibit employees from 
using their positions for a purpose that is or gives tht 
appearance of being motivated by a desire for privatt 
gain for themselves or others, particularly thost with 
whom they have family, business, or other ties. 

8. It will give the sponsoring agency or tht Comptroller 
General through any authorized representative the ac- 
cess to and the right to examine all records, books, 
papers, or documents related to tht grant 

9. It will comply with all requirements imposed by the 
Federal sponsoring agency concerning special require- 
ments of law. program requirements, end other ad- 
ministrative requirements. 



10. It will Insure that the facilities under its ownership, lease or 
supervision which shall be utiliLed in the accomplishment of the 
project are not listed on the Environmental Protection Agency's 
(EPA) list of Violation Facilities and that it will notify the 
Federal grantor agency of the receipt of any communication from 
the Director of the EPA Office of Federal Activities indicating 
that a facility to be used in the project is under consideration 
for listing by the EPA. 



t THa raauiatiofi whtcfc wa wMt to bring to your •ttantton Is IOC* n 468. 
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PART V: ASSURANCES Con't. 



U. It will comply with the flood insurance purchase requirements of 

Section 102 (a) of the Flood Disaster Protection Act of 1973, Public 
Law 93-234, 87 Stat. 975, approved December 31, 1976. Section 
102 (a) requires, on and after March 2, 1975, the purchase of flood 
insurance in communities where such insurance is available as a 
condition for the receipt of any Federal financial assistance for 
construction or acquisition purposes for use in any area that has 
been identified by the Secretary of the Department of Housing and 
Urban Development as an area having special flood hazards. 
The phrase "Federal financial assistance" includes any form 
of loan, grant, guaranty, insurance payment, rebate, subsidy, 
disaster assistance loan or grant, or any other form of 
direct or indirect Federal assistance^ 



12. It will assist the Federal grantor agency in its compliance 
with Section 106 of the National Historic Preservation Act 
of 1966 as amended (16 U.S.C. 470), Executive Order 11593, 
and the Archeological and Historic Preservation Act of 
1966 (16 U.S.C. 469a-l et seq. ) by (a) consulting with the 
State Historic Preservation Officer on the conduct of 
investigations, as necessary, to identify properties listed 
in or eligible for inclusion in the National Register of 
Historic Places that are subject to adverse effects (see 36CFR 
Part 800.8) by the activity, and notifying the Federal 
grantor agency of the existence of any such properties, and 
by (b) complying with all requirements established by the 
Federal grantor agency to avoid or mitigate adverse effects 
upon such properties. 
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PART Is GENERAL INFORMATION Con't. 



NOTE; If arplxcation is for rore than one building, attach a separa 
'•Rerarks 0 section for egch building. 

39.0 What 1s the name and address of the building? 



40. p What type of building is it? 

(a) □ School Facility 
(h) o Hospital Facility 



(c) □ Building owned and primarily 

occupied by ''nit of Local 
Government 

(d) □ Building owned and primarily 

occupied hy Public Care Institution 



41.0 What 1s the functional use of the building? 

(a) □ School (c) □ Local Government Building 



9 

ERLC 



□ Elementary 
O Secondary 

O College/University 

O Vocational 

□ Other, specify: 



O Office 

O Storage 

O Service 

O Library 

O Other, specify: 



(b) □ Hospital 

O General 

l — l Tuberculosis 

O Other, specify: 



(d) □ Public Care Building 

□ Nursing Home 

□ Long-Term Care 

O Rehabilitation Facility 

□ Public Health Center 

□ Residential Child Care Ctr. 
O Other, specify: 



4?.0 What is the size of the building? 



.gross sq. ft. 



43. n Is the buildlr: a public or. non-profit Institution? 
(*) □ Public (b) □ Nc .-profit 



44.0 What is the current building energy consumption rate?. 



.BTU/sq. ft./yr 



45.1 What 1s the estimated or actual energy savings resulting from implementation 
of operations and maintenance procedures? 



(b)- 



.BTU/sq. ft./yr 



(a) □ Estimated 
□ Actual 

45 2 Where are the operations and maintenance procedures Identified? 
(a) O Energy Audit (b) □ Technical Assistance ProJ-ct 
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FORM APPROVED 
OMB NO. C38-R0402 



PART Z: GENERAL INFORMATION Con't. 

MOTE t If Application is for more than one building, attach a separate 
"Remarks" section for each building, 

SUPPLEMENTAL SECTION • IV - REKAFr" 

39.0« What Is the name and address of building? — 



40.0a What type of building is it? 

(a) □ School Facility 
(h) □ Hospital Facility 



(c) □ Building owned and primarily 

occupied by "nit of Local 
Government 

(d) □ Building owned and primarily 

occupied by Public Care Institution 



41.0a. What 1s the functional use of the building? 



(a) □ School 

□ Elementary 

□ Secondary 

D College/University 

□ Vocational 

□ Other, specify: 



(b) O Hospital 

*□ General 

□ Tuberculosis 

□ Other, specify: 



(c) O Local Government Building 

□ Office 

□ Storage 

□ Service 

□ Library 

□ Other, specify: 



(d) □ Public Care Building 

□ Nursing Home 
O Long-Term Care 

□ Rehabilitation Facility 

□ Public Health Center 

□ Residential Child Care Ctr, 

□ Other, specify: 



42.0a What 1s the size of the building? 



.gross sq« ft. 



43.0a Is the building a public or non-profit Institution? 
(a) □ Public (h) □ Non-profit 



44.0a What 1s the current building energy consumption rate?_ 



.BTU/sq. ft./yr. 



45.1a What 1s the estimated or actual energy savings resulting from Implementation 
Of operations and maintenance procedures? 



(a) O Estimated 
□ Actual 



-BTU/sq. ft./yr. 



45.2a Where are the operations and maintenance procedures Identified? 
(a) a Energy Audit (b) a Technical Assistance Project 
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PART I: CENERA1 INFORMATION Con't. 



NOTE: If application is for wore than one building, attach a separate 
M rvemarks M section for each building . 



SUPPLEMENTAL SECTIOt: IV - REMARKS 

39.0b What 1s the name and address of the building?. 



40.0b What type of building is it? 

(a) □ School Facility 
(h) □ Hospital Facility 



(c) D Building owned and primarily 

occupied by t ! n1t of Local 
Government 

(d) □ Building owned and primarily 

occupied by Public Care Institution 



41.0b What Is the functional use of 

(a) □ School 

□ Elementary 

□ Secondary 

□ College/University 

□ Vocational 

□ Other, specify: 

(b) □ Hospital 

□ General 

□ Tuberculosis 

a Other, specify: 



building? 
(c) O Local Government Building 

O Office 

a Storage 

n Service 

a Library 

O Other, specify: 

(o) □ Public Care Building 

0 Nursing Home 

1 I Long-Term Care 

O Rehabilitation Facility 

□ Public Health Center 

a Residential Child Care Ctr. 

□ Other, specify: 



42.0b What Is the size of the building? 

gross sq. ft. 



43.0b Is the building a public or non-profit Institution? 
(a) □ Public (b) □ Non-profit 



44,0b What 1s the current building energy consumption rate?. 



.BTU/sq. ft./yr, 



45/- What 1s the estimated or actual energy savings resulting from Implementation 
of operations and maintenance procedures? 



(a) O Estimated 
□ Actual 



(b). 



_8TU/sq. ft./yr 



45.2b Where are the operations and maintenance procedures Identified? 
(a) D Energy Audit (b) □Technical Assistance Project 
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FART II: PROJECT APPROVAL INFORMATION 



Horn 1. 

Dni thii oiiiitonct roqutu rtqwirt Sioit. locol, Nome of Govtrmng Body ■ 

rvf tonol, o* Othtt priority roimg 9 Priority Rating 

X Y.i No 



Iff* ?. 
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DEPARTMENT OF ENERGY 

10CFR Part* 4 SO, 455 

Energy Measures and Energy Audita; 
Grant Programs for Schools and 
Hoapttaia, and Boftdtngs Owned by 
Unfta of Local Government and PuoUc 
Cara InatltutJona 

AOCMCV: Department of Energy 
actioac FmaJ Rule. 

SUMMAAV: The Department of Energy 
(DOE) is Issuing final regulations to 
establish grant programs, subject to cost 
shsnng requirements, to reduce 
consumption, and associated costs, of 
conventional snergy resources in (1) 
schools and hospitals, and (2) buildings 
owned by units of local government and 
public care institutions. This objective Is 
to be achieved through several meant, 
including financial assistance for 

(a) Identifying improved operating and 
maintenance procedures. 

(b) Identifying energy conservation 
measures, including solar energy or 
other renewable source measures; and 

(c) Implementation, tn the case of 
schools and hospitals, of selected energy 
conservation measures, including solar 
energy or renewable resource measurca 

Financial assistance under these 
regulations will be provided through 
grants which the Secretary may award 
to States for the conduct of preliminary 
energy sudits snd energy audits A State 
msy participate in either the program for 
schools snd hospitals, or the program 
for units of local government and public 
care institutions, or both. Preliminary 
energy sudits and energy sudits are part 
of s larger program which will also 
provide financial assistance fur 
technical assistance and energy 
conservation measures, regulotions 
governing the latter programs were 
proposed and -^ubhsned in ihe federal 
atOJSTESi on January 5 1979 (44 FK 
1560) 

iFFiCTivi date: Apnl 2, 1979 

FOA FU*TMt* INFORMATION CONTACT 

Michael Willingham Director. Office of 
State-Specific Programs. Room 4117. 20 
Massachusetts Avenue. NW 
Department of Energy Washington. D C 
20545 Telephone (202) 37rWH49 
Lewia W Shollenberger. Jr . Office of the 
Cenrral Counsel. Room 3224. 20 
Massachusatta Avenue. NW„ 
Department of Energy Washington. D C 
20545. Telephone (202) 37B-0472. 

A. lotroductloa 

On December 12. 197ft. DOE Published 
a proposed rule (43 FR 5315*) to 



establish ■ program for preliminary 
anergy audita (PEA) and energy audits 
(EA) of schools and hospitals, and 
buildings owned by unita of local 
government and public care institutions 

DOE received 150 written comments 
and s$ persons testified at hearings held 
in Washington. D C; Chicago. Illinois, 
and San Francisco. California. January 6 
und 9. 1973 Many suggestions were 
mndc j number of which resulted in 
changes to the final rula. 

With the issusnce of this final rule. 
DOE nmends Chapter II of Title 10. Code 
of Fodcral Regulations, to establish a 
progrum to provide financial assistance 
to conduct preliminary energy audits 
and energy sudits of schools and 
hospitals, and buildings owned by units 
of locsl government and public care 
institutions, pursuant to Title III of the 
National Energy Conservation Policy 
Act (NECPA). Pub L 95-010, 92 Stat. 
3206 el seq 

Preliminary energy audits of achools 
and hospitals, and of buildings owned 
by units of local government and public 
care institutiona. are a State 
responsibility. They are performed to 
provide the State a basis for making a 
reasonable estimate of the number and 
characteristics of buildings owned by 
eligihle institutions which qualify for 
assistance for the conduct of energy 
audits The preliminary energy audit 
information ia to be used in the 
development of the State plan for 
technicnl assistance and energy 
consrrvHtion messures. including solar 
energy or other renewable resource 
measures It may be impossible to 
perform preliminary energy sudits for all 
eligible institutions within the time 
avaitahle Therefore, provision has been 
made to allow States to perform 
prehnunnry rncrgy audits on a sampling 
basis for purposes of developing the 
State plnn It is essential that the 
snmple if taken, be followed by an 
identification of ail eligible institutions 
and together with the buildings owned 



by them, so that there is a listing of 
inatitulions and buildings which qualify 
for participation in the program This 
information, together with data 
developed frorr the preliminary anergy 
audits, will enable u State to establish 
criteria for determining which 
institutions should receive priority for 
sssisUnc.e in thr conduct of energy 
sudll* The preliminary energy audit is 
designed in gelhcr information and does 
not require .i walkthrough of the 
building by h irHinrd auditor Energy 
sudits. which intorporalr the 
preliminary enrrxy audit data elements, 
do require a trained auditor to visit the 
building and make an on-site inspection 
1 The energy audit is to identify changes 
in operating snd mamtenanca 
procedures which could save energy In 
addition, the energy audit is to indicate 
how great a need and potential exists 
for energy conservation, measures, 
including solar energy or other 
renewable resource measures 
B Notic* oi Crsnt Program CycU 

DOE has elected to use a grant 
program cycla for the preliminary energy 
audit and energy audit portion of the 
program as well as for the technical 
assistance and energy conservation 
measure portion of the program. For 
purposes of the preliminary energy audit 
and energy audit program, the grant 
program cycle is initiated as of the date 
of publication of this final rulemaking. 
State applications for financial 
assistance under this regulation are due 
thirty days from this date unless an 
extension of time is requested snd 
approved Table 1 presents the amounts 
allocated to States for the first grant 
, progran. cycle These allocations are 
based on fisral year 1978 appropriations 
in the amounts uf $20 million for schools 
and hospitals rind $7 5 million for units 
of loc.il government and public care 
institutions Except as may otherwise be 
specified by the S< f rctary this first 
grant progrdm cycle shnl! terminate 
September 30 VJ79 
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C. Summary of Major Coramants on Lb* 
Ptopoaad RuU and DOE R»ipont« 



DEFINITIONS — Four comment! were 
received concerning leased buildings 
occupied by eligible institutions NECPA 
provides that financial assistance is to 
be made available for buildings 
"owned" by eligible institutions. 
Therefore, buildings occupied on a lease 
arrangement do not qualify for financial 
assistance under this program. 
However. In some cases, a lease is used 
as a means of acquiring Ownership A 
definition of the term "owned" has been 
added to the rule to make it clear (hot 
leased buildings, title to which will 
transfer to the lessee at the end of the 
leasa period, may also be qualified to 
participate in this program Other 
comments regarding the definition of 
"building" pointed out that in 
exceptionally moderate climates there 
are many buildings owned by eligible 
Institutions which have neither henling 
or cooling syslema. but which rould 
sava energy through changes to lighting 
and hot water systems DOE is 
constrained to use the definition 



provided by NECPA which limits 
eligible "buildings" to those which are 
hciited or cooled The absence of any 
reference to hot water systems in the 
definition, unlike the definition of the 
term "building" elsewhere in the Energy 
Policy and Conservation Act. suggests 
an intent to preclude such systems from 
qualifying a building for assistance 
under these programa. DOE considers a 
mcclumcal ventilation system for 
distributing air throughout a building to 
be a cooling system and has added a 
definition of the term "heating or cooling 
system" to the rule which reflects this 
view The purpose of this definition 13 to 
clarify conditions of eligibility, ond 
should not be construed as restricting 
consideration of potential energy 
conservation opportunities to 
mrchanical healing or cooling systems 
On the contrary, all participants in this 
program should consider all available 
opportunities, including active and 
pnmve solar systems and other 
renrwnblu resource measures Tho 
definition of "energy conservation 
measure" has also been clarified to 
make clear the intent to consider 
passive solar energy systems, such as 



solaria or thermal ponds, aa well aa 
activa solar energy syattmJ. 
Several comments addressed tha 

definition of tha term "complex". One 
suggested inclusion of all buildings 
within a given jurisdiction to be 
considered a "complex". This suggestion 
was not adopted since it would result in 
limiting the amount of financial 
assistance available under cost limJta 
applicable to energy audita. Two 
comments requested confirmation that a 
preliminary energy audit or energy audit 
could be conducted for a "complex" as 
well aa for individual buildings within 
the "complex". The rule permits this 
without a language change, however, 
either approach mutt observe the coat 
limits stated in 1 450.4ft. 

Three comments were received 
regarding the definition of "cooling 
degree daya". These, together with 
others related to the allocation formula, 
suggested a higher baae for calculation 
of cooling degree daya. The provision of 
the proposed rule has been retained 
because it is consistent with both the 
weather data maintained and published 
by the National Oceanographic and 
Atmospheric Administration and 
general engineering practice. 

Two comments criticized tha 
definition of "gross square feet" because 
it allowed inclusion of space which ia 
not heated or cooled such aa parking 
gorages. One of the major purposes of 
defining the term is to permit 
comparisons of levels of energy use in 
similar buildings Because little energy is 
used tn areas which are neither heated 
nor cooled, a building which has a 
parking garage is not truly comparable 
to a building of the same size which 
does not. The definition has been 
modified to exclude areus which are not 
heated or cooled. 

Numerous comments touched on the 
definitions of eligible institutions. These 
definitions are important because 
institutions will be accepted for. or 
barred from, participation based on 
whether they meet the test of the 
definition Two cummenttrs requested 
clanficntion DOE is of the opinion that 
the States, oh a result ofhcensing and 
oversight authorities with respect to 
eligible institutiuns. arc in the best 
position to apply the definitions to 
institutions within their jurisdiction. 
Two comment* diked if community 
colleges, which do not require a high 
school diplomn ur its equivalent for 
admmion, ore eligible The NECPA 
legislative history suggests that the 
phrase "rccognued equivalent ' in the 
definition includes not only high school 
equivalency, but also whatever entrai.ee 
requirements short of a high school 
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certificate en Institution otherwiee 
qualified choose* to Impose for 
■dmisaioo. A related question ssked for 
clarification of tha stsndards which will 
apply In deisrmining institutional 
eligibility for pertidpau'on In lha 
program*. This question b 
representative of many which arc aurr 
to arise as tha profram la Implemented 
and muat be anawared on a case-by- 
caae baala. depending on whether or not 
tha institution can aatiafy the 
requirement! of the appropriate 
definition. Two comments rcquoatcd the 
dcflnitlona be changed with regard to 
treatment of nuralng homes. One 
suggested nursing homes be treated as 
hospitala. The other favored inclusion of 
proprietary nursing homes Neither 
action la consistent with the provision of 
NECPA. However, nursing homes which 
meet the definition of e "public care 
institution" qualify for participation in 
the program. For example, a nursing 
home which ia a facility for long-term 
care, aa defined In section 1633 of the 
Public Health Service Act (42 U S C. 
300e-^3) ia eligible for financial 
aniitance under this grant program 

Seven commenters responded to the 
question of whether to include "parish" 
and "borough" in the definition of unit 
of local government. The final rule has 
been changed to Include "parish" and 
"borough" under the definition of "unit 
of local government" for clarity. A 
related question regarding libraries 
brought 17 responses, all of which 
favored including libraries in the 
program. Accordingly, the definition of 
the term "unit of local government" has 
been exponded to describe those 
hbranei which are eligible to participate 
In the programs Two comments 
recommended that the definitions 
ipecify other buildings, such as police 
atations and fire stations, as buildings 
owned by units of local government The 
language of the definition is sufficient, 
but police and fire stations were added 
to the categories of buildings owned by 
units of local government listed in 
I 430 42. ""Contents of s preliminary 
energy audit", to clarify the intent 

One comment requeued inclusion of 
head start centers under the definition 
of "school", and two comments sought 
inclusion of community action agency 
buildings under 'unit of local 
government" Both are action* which 
DOE considers to be beyond the 
suthonty given in NECPA However, 
building! occupied by such agencies 
which meet the quahfication 
requirements of either a "school" or 
"public cere institution" as stated in the 
definitions are eligible to participate in 
the program 



One comment suggested the 
definitions of "State health facilities 
agency" end "State educational 
facilities agency" be expanded* to permit 
the use of Boards. No change ia 
ntcessary. as the proposed definitions 
allow the States discretion to ust Boards 
If there >a no agency currently in 
axiatence which is broadly 
representative of institution! in eech 
category. 

CON PENT OF A PRE1JM1NARY 
ENERCY AUDIT — The "Content of a 
preliminary energy audit" soctlon 
defines the information requirements for 
this activity This includes identification 
of the institution, basis for eligibility, 
description of the functional use of the 
building, owner of record, size. sge. 
opersting schedule, major energy using 
■yatema. building characteristics relsted 
to the potcntiel use of solsr energy or 
renewoble resource measures, energy 
use and cost data by fuel type, energy 
uae in Btu. an energy uae Index, and a 
brief description of energy conservstion 
sctiviUcs Preliminary energy audits are 
to be conducted by Statea to establish 
the information base needed for 
development of State Plans which will 
be used in the subsequent phsse of the 
grant programs to administer technical 
assistance and energy conservation 
measures. Including solar energy or 
other renewable reaource measures 

Three comments were msde 
concerning the relcvsnce of considering 
solar applications under this progrsm. 
DOE is committed to serly consideration 
of solar and other renewable resource 
applications It must be recognized that 
detailed evaluations and specific 
recomincndntions can come only sa s 
result of technical asslstsnce work. The 
information gathered in the preliminary 
energy audit and energy audit phase 
should be useful for making a judgment 
h i to vthrlher a particular building has 
potential for solsr energy or other 
renewable resource applications 
Several data elements Intended to 
provide information necessary to make 
a preliminary judgment about the 
potential for solar energy and renewable 
resource measures have been sdded to 
the preliminary energy sudit 
requirements in the final rule so this 
imporljnt information is available for 
State ucc in preparing State plans for 
technical assistance and energy 
conservation measures, including solar 
energy or other renewable resource 
measures 

Suggestions were made that DOE 
expand this section to require the 
inclusion of such Items oi blueprints, 
drawings and copies of previous 
reports Such expsnslon would add 



significantly to the coat of tha 
preliminary energy audit with little 
benefit to tha program Two comments 
suggested the Ststes be sllowed to 
categorize buildings sa they deem moat 
suiteble. However, consistency of 
building categories Is ntcessery to allow 
DOE to aggregate the date for tha 
nation. One comment recommended the 
energy uae index includt considereUoo 
of degree daya Again, thia would 
increase the complexity of tht 
preliminary tnergy audit, the cost of 
which appears to outweigh tho potential 
benefits One comment ssked that 
preliminary energy audit reports be 
published DOE does not sgres this 
should be msde s requirement, but it 
should be noted the results of the 
prehminsry energy sudlts will be 
described in the Stste plan for technical 
asslstsnce snd energy conservstion 
meesures. including solar energy end 
other renewable resource measures, 
under the subsequent portion of the 
overall program Of course, reports 
furnished to DOE will be available to 
the public in accordance with the 
Freedom of Information Act 

Four comments questioned the 
requirement for collecting energy use 
snd cost Informstion for the previous 
twelve month period Three 
recommended sllowing Ststes discretion 
for selecting e year consistent with date 
availability and a potential need for 
uniformity DOE accepted the suggestion 
and modified the text of the final rule 
accordingly. The forth comment 
recommended collection of data for at 
least two yesrs More extensive dats is 
deslrsble, but such s requirement would 
not be consistent with the need to 
perform preliminary energy sudits 
economically. 

Twenty-five comments were received 
concerning the Dtu conversion factors. 
Most recommended adoption of a point- 
of-use conversion factor for electricity. 
As reflected in the propossl. DOE 
selected s conversion factor for 
electricity that approximates the energy 
required to gencrste and Lrsnsmit s 
kilowstt hour of electricity. The 
conversion fsctor adopted for use to 
conducting preliminary' energy sudits 
results from comparisons of buildings 
which indicate tha I using an index of 
Btu per square foot csn more sccurstely 
Indicate conservstion potentisl if 
electricity used is converted to the Btu s 
at the point of generstion The 
requirement for use of this conversion 
fsctor in the conduct of prelimmsry 
energy sudits ia not iniended to preclude 
the use of different conversion fsctors 
for other purposes 
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Onm comment requested DOE provide 
■ litt of existing audit technique! which 
It would consider acceptable for 
preliminary energy audits or energy 
audita. However, a determination at to 
whether tha requirementa of existing 
audit techniquea are conaia4ent with thia 
rule, and whether the actual work 
associated with thoae audits met surh 
rc^uirements'is dependent on thr 
particular circuniatances involved. 
Statea should be able to determine when 
previously accomplished work conforms 
to the requirements of this program 

CONTENT OF AN ENERGY AUDIT— 
The energy audit is a brief on-site 
survey and analysis of a building, its 
energy use patterns, identification of 
opportunities for saving energy through 
implementation of operating and 
maintenance changes, and an 
assessment of its need for 
implementation of energy conservation 
measures, including solar energy or 
other renewable resource measures. The 
information regarding energy use 
patterns it the same as that required by 
a preliminary energy audit, except that it 
should provide further data needed for 
analysis of energy conservation 
potential In addition, some data 
elements have been added as a result of 
concerns expressed by several 
comments that the proposed rule did not 
provide an adequate basis for making a 
judgment about solar or renewable 
energy resource potential. The 
Identification of operating and 
maintenance procedure changes which 
could aave energy is Important because 
there are many such actions that con 
eauly be identified and frequently save 
substantial amounts of energy Finally, 
the energy audit is aimed at making an 
overall estimate of the potential for 
retrofit and solsr or renewable resource 
applications Some simple energy 
conservation measures may be analyzed 
to obtain an approximation of their 
costs and benefita Tha results of the 
energy audit. In addition to providing 
recommendstions to owners snd 
managers corcerning actions they can 
tske to save energy st little or no cost, 
also provide basic information which 
will be used to select buildings to 
receive technical assistance grsnts 
under the later phases of the programs 
In this respect. It is extremely important 
to audit as many buildings as possible 
be cause the information gathered serves 
as a basia for indicating priority of need 
for technical assistance which 
rigorously evaluates both ioiar energy 
and other conservation actiona. 

Five comments requested adopting 
requirements In this section for 
consideration of specific products or 



additional operating and maintenance 
checks DOE considers it inappropriate 
to specify consideration of named 
products, as this might be interpreted as 
an endorsement. DOE also concluded 
that expansion of the energy audit 
requirements would be unduly 
burdensome Seven comments suggested 
the lc\c! of detail \h> reduced or that 
some ilrnia Ik* mad« optional IX^K 
lunsuicrs eu<h item In the rt*t|oirrineiits 
for un energy audit to t>e justified, and 
some degree of consistency Is esacnhul 
to the effectiveness of tha overall 
program b> providing information which 
can be used to select buildings to 
receive technical assistance 

Eleven requests for clarification were 
received concerning subparagraph (b)(1) 
or f 450 43. which provides a waiver of 
the need to use the checklist in 
subparagraph (b)(2) As background, it 
should be understood that the purpoae 
of this paragraph is to allow institutions 
which have aggressively pureued energy 
conservation through changes in 
operating and maintenance procedures 
to omit the portion of the energy audit 
requiring an evaluation of such actions 
The 20 percent reduction in energy use 
specified is not a target which must be 
met through the energy audit Neither is 
It intended that institutions be able to 
take credit for energy use reductions 
resulting from weather variances, 
retrofit actions, or changes in occupancy 
patterns It was suggested that DOE set 
a base year in this section, but DOE is 
indifferent concerning the base year, so 
long as factors other than operating and 
maintenance actions are equivalent in 
the base year and the year of 
comparison This section has been 
expanded in the final rule to require 
similarity of weather conditions in the 
base year and year of companion 
Two comments asked whether a 
single specification for the content of an 
energy audit was appropriate in view of 
differing code and operational 
requirements The requirements are 
staled in terms of principles which may 
be applicable, to a grester or lesser 
degree as a result of codes or operating 
constraints For example, consideration 
of lighting levels Is required but 
obviously the potential reduction differs 
for n 'rafting room as compared with a 
halK >v The applicable code and 
oper ,ng requirements are properly a 
ma' -> be covered as an element of 
State training Accordingly. DOE has 
retained the provisions of the proposed 
rula 

Two comments were directed toward 
the requirement concerning the plan for 
scheduled preventive maintenance The 
proposed rule, as published, did not 



reflect DOE's objective merely to require 
the auditor to examine any existing 
scheduled preventive maintenance plan. 
This error has been corrected in the 
final rule 

Two comments slated objections to 
the provision that Slates could add 
n-qinrcmrnl* to thoar in the nilr DOK 
pr% f»-r* to rvtain tin- |»r«»\ lautit U** .m»r it 
>li\ra Stnti-* n«'\ilntil\ Im » uuaul« r Hi ms 
nut listed v*hu.h m««y facilitate the u>e of 
program* already in |»k« t - or ullow 
Slates to address prulilenia peculiar to 
their circumstances However, lunguage 
has been added to make it clear that 
such additions shall not be so extensive 
as to significuntly increase the cost of an 
energy audit 

Three comments asked that DOE 
establish a dollar limit to distinguiah 
bet ween an operating and maintenance 
action and a capital improvement The 
practical difficulty is that most eligible 
institutions have their own limits which 
could vary from $50 to $5,000. In 
addition, the distinction is not critical to 
the conduct of an energy audit under 
these grant programs 

Eleven comments touched on the issue 
of audits performed without the use of 
Federal funds There are no provisions 
under this program for reimbursement 
for work performed independently (a 
point discussed in more detail under the 
section on cost sharing) However, such 
audits may satisfy the prerequisite for 
application for a technical assistance 
grant, and that aspect of the issue will 
be addressed In conjunction with the 
final rule on the technical assistance 
portion of the overall program. One of 
the comments, however, went on to 
suggest that the rale allow any work 
done using the Public Schools Energy 
Conservation Survey (PSECS) to be 
accepted as an energy audit This 
cannot be done for several reasons, but 
primarily because NECPA requirements 
cannot adequately be addressed short of 
an on-site examination which PSFCS 
does not require However. DOE does 
regard PSECS as a useful tool which can 
be used by States advantageously in 
conducting energy audits. 

AUDITOR QUALIFICATIONS— The 
person conducting an energy audit must 
be familiar with the aystems and 
operations of the type of building to be 
audited He or she must also have 
received State training, or have 
education and experience such that the 
Stale determines training is 
unnecessary The energy audit is to be 
conducted using materials provided by 
the State The auditor need not be a 
professional architect or engineer so 
long as he or she meets the qualification 
requirements established by the State. 
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Seven comments suggested that only 
professional architects or engineers are 
qualified to conduct energy audits Nina 
comments favored the proposed 
provision allowing use of technical 
person nal of leaa than professional 
stature. A major objective of those who 
suggest the usa of professional . 
personnel ts to do a more thorough 
energy audit This is worthwhile, but in 
many casea it would increase the cost oi 
the energy audit significantly, which in 
turn would reduce the numbers of 
institutions which could receive 
assistance DOE doea not object to the 
use of professional personnel as such, 
and those institutions which are willing 
to pay any extra costs from their own 
resources should feel free to employ 
them It was also suggested that only a 
professional could properly evaluate 
complex systems or assume 
responsibility for changes which could 
affect health and safety of building 
occupants DOE concurs, but such 
considerstions are not within the 
purview of an energy audit required 
under this program Regarding complex 
systems, it it considered feasible for the 
energy auditor to identify conditions 
which could potentially save energy but 
which require professional judgment 
and expertise to evaluate On the health 
and safety aspect, the results of the 
energy audit are recommendations only 
Implementation it a prerogative of the 
building owner or manager, and 
consideration of health and safety 
implications are normally pari of the 
building owner's or manager's 
responsibility Those who supported the 
language of the proposed mla felt It was 
important to use their own personnel 
(except the operetor of tbe building 
audited) to perform energy audits. DOE 
agrees, because training to perform 
energy audits should increase tha 
capacity of the institution to manage its 
energy resources 

Several related suggestions were 
made concerning the possible use of 
engineers or architects as resources 
which could be called upon by the 
energy auditor In cases where he or she 
hai a question, as supervisors for energy 
auditors, or at the Stste level in the 
development and implemenlstion of the 
energy audit progrsms DOE has 
partially sdoptad the last luggestion by 
adopting t provision that architects or 
enginee-i must be used in conducting 
auditor training, and further urges States 
to consider using professionals as 
resource personnel for supervision of 
groups of auditors In s simllsr vein, two 
comments favored the use of a team to 
conduct energy audits, and one ssVrd if 
the use of a team was a requirement 



Since the proposed language would 
permit States to employ professionals in 
the manner suggested and allows either 
an individual nr a team to perform the 
energy audit DOK has made no change. 

Eight comments were received 
concerning (he provision that energy 
audits be conducted by aomeona other 
than the person responsible for the day- 
to-day operation of the building 
Opinion was equally divided between 
retaining and deleting the provision 
Since the accuracy and extent of results 
from an energy audit depend on 
questions of whether and when actions 
are taken in operating the building, it is 
important to assure objectivity 
Therefore, the provision has been 
retained. However, tha provision is not 
intended to preclude building operators 
from participating in the audit it they are 
supervised by the energy aud.tor 

One comment suggested that the rule 
state classes of persons who are 
qualified to perform energy audits. This 
is a question which is better left to the 
discretion of the States and the langusge 
of the proposed rula has been retained 
Another comment questioned whether 
the rule permitted only the use of "in- 
house ' auditors or if an energy audit 
could be performed by contractors or 
State personnel Any of these 
arrangements are permitted. 

One comment pointed out that more 
complex buildings might require a more 
highly qualified auditor and suggested 
the Stales should be allowed to set 
requirements according to the need. 
Since the proposed rule merely says 
States will establish auditor 
qualifications, the approach 
recommended is permitted 

A question was raised concerning the 
provision for financial disclosure. This is 
not intended to prohibit any particular 
person from performing an energy audit, 
but only to sssure disclosure of any 
potential biases Neither does the 
requirement extend to quantification of 
a financial interest as in providing a 
financial slstement In general. If the 
energy auditor Owns, has stock In. or is 
employed by (1) a firm which provides 
consulting services in the energy field. 
(2) s manufacturer of equfpment which 
could save energy, or (3) an energy 
supplier that fact should be staled in 
the uudlt report 

AiruiT REPORTS— The report on ihe 
results of the energy audit is a record of 
findings and recommendaliona A copy 
of the report is to be submitted to the 
Owner or manager of the building for 
such action as may be deemed 
appropriate The report is also 
forwarded to the State for Its use In 



managing the program and reporting 
results 

DOF solicited suggestions on how 
owners and managers could be 
encouraged to act on recommendations 
resulting from energy audits Four were 
received and one that suggested the 
audit report advise owners and 
managers that implementation of 
recommendations would be a factor in 
considering applications for technical 
assistance support was incorporated 
into the final rule 

Information compiled by. or on behalf 
of. an eligible institution and contained 
in a preliminary energy audit or energy 
audit report shall be available for public 
release unless, in accordance with the 
Freedom of Information Act a proper 
claim of confidentiality is made 

COST Of AN ENERGY AUDIT — The 
provisions governing cost limits are 
intended to be used for calculating the 
maximum amount of Federal assistance 
available for conducting an energy audit 
of any given building or complex The 
limits were established to define the 
extent of the work involved and asaur* 
equitable treatment of all eligible 
institutions They do not preclude States 
or institutions from spending more than 
the amounts cited, but all of the funds 
above these amounts muat come from 
non-Federal sources The cost limits 
recognize tha; more effort ts required to 
audit a large building than s small 
building, but the sce'e is not based 
strictly on gross square feel This is 
because a substantial pari of the cost of 
an energy audit is expected to be the 
trsining of the energy auditor, and is the 
same regardless of building size. Also, 
larger buildings tend to have large 
sections which are duplicates of one 
another, so less effort per square foot is 
required. 

Twenty-three comments were 
received which expressed the opinion 
the cost limits proposed were too low 
Most favored Increasing the allowance 
sufficiently to permit the use of 
professional personnel to conduct the 
energy audit. For reasons already 
discussed. DOE has not adopted that 
position Three comments rsiscd points 
considered vslid by DOE. One was 'hat 
buildings in remote locations could 
require sn additinnal allowance *o 
provide for the expense of travel Tha 
second was that small institutions 
having only a few buildings would not 
be sble lo prorata the expense of 
sending an auditor to be trained and still 
conduct energy audits within the cost 
limits Finally, it was suggested that 
some allowance be made for unusually 
complex buildings The final rule 
incorporates an exception procedure 
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whereby tha coat limits can be increased 
by a Slate to deal with these 
ctrcumatancaa. However, a State may 
not use more than 15 percent of lta 
allocation In -ny grant program cycle for 
such purposes. 

Four comments auggeated clarification 
of the provision for a complex, one of 
which also identified the need for a 
celling on the allowance for a complex 
Changes hava been made In the final 
rule in response to theae commenla. 

FINANCIAL ASSISTANCE — The 
financial assistance section states to 
whom grants may be awarded 

Six comments suggested the rule 
provide a mechanism whereby units of 
local government and public care 
institutions could apply directly to DOE 
for grant assistance DOE has retained 
the proposed procedure to promote 
timely administration of the grant 
program This objective can best be 
assured by allowing each Slate to 
process all requests for financial 
a ssiitance. 

COST SHAKING— The preliminary 
energy audit/energy audit program is a 
matching grant orogram. This section 
deals with the requirement for matching 
funds, an exception procedure, credit to 
States for certain energy audit program 
costs and sources of matching funds 

Twenty-three comments ware 
received concerning the provisions 
governing Federal matches above the 50 
percent level Eight of these wanted the 
rule to provide for granta in excess of 
the 50 percent limit for units of local 
government and public care institutions, 
as is allowed for schools and hospitals 
Such action would go beyond tha 
authority of NECPA. The balance of the 
comments primarily sought clarification 
of the manner in which the exception 
provision opersles An illustration 
should suffice Suppose a State s 
preliminary energy audit and energy 
audit allocation is $200 000 of which no 
more than 25 percent, or S5O000 is to be 
usedby the State for conducting 
preliminary energy audit providing 
training of energy auditors and 
managing the program Assume further 
that this State can arrange for matching 
funds from mstitu.ions in the amount of 
$150 000 to match the amount available 
to conduct energy audits, but has oily 
$20 000 avsilable for its match and 
requeata a partial waiver of the 50 
percent mstch provision giving as 
justification that the sdditional funds 
can be obtained only through 
appropriation by the State legislature, 
and not from any other source and that 
ihe legislature is not scheduled to meet 
for six, months Should DOE accept this 
justification the State would recriv* a 



grant of $200 000 Because it did not fully 
match the $50,000. the amount of the 
unmatched funds. $30,000. would be 
deducted from the State s future 
aliocationa for technical assistance and 
energy conaervation measures and 
redistributed to all other Stales Because 
the preliminary energy audit and energy 
audit program playa a fundamental role 
In the preparation of State Plans and 
selection of candidates for technical 
assistance, as well as providing 
significant potential energy savings from 
energy audits. DOE intends to waive the 
50% match requirement only where 
essential to allow States to partlcl, jte 
in the program, and then only to the 
extent clearly justified by the Stale 
Further, any relaxation of the match 
requirements resulta in a lesser amount 
being available to do the audita In the 
example above, were the State to make 
its 50 percent match, there would be 
$100 000 available Instead of $70,000 to 
cover preliminary energy audits and 
other State expenses. 

Three comments suggested that the 
goods or services acceptable as an in- 
kind match be specified In the rule The 
omission of such a list was deliberate, 
and places no restrictions on ln-kind 
contributions other than those imposed 
by the Office of Management and 
Budget Circular A-102, dated September 
12. 1977 (42 FR 45828). entitled "Uniform 
Administrative Requirements for 
Grants-in-Aid to State and Local 
Governments". 

One comment asked whether the 
match had to be made on each energy 
audit, or If the State could simply assure 
the requirement was met on a Statewide 
basis The rule requires the match be 
met on each energy audit to meet 
requirements of NECPA and to assure 
equitable distribution of funds among 
eligible institutions 

Sixteen comments asked for a change 
to the provision of the proposed rule y 
concerning credit for work already 
accomplished Most wanted a date 
earlier than November 9. 1978. of these, 
several mentioned April 20. 1977 
Additionally it was suggested that the 
provision be broadened to Include 
activities beyond those related to 
preliminary energy audits DOE hus not 
adopted the suggestion with regard to 
the date change The conference 
committee report accompanying NECPA 
indicates that project costs incurred 
prior to November 9. 1978. are not to be 
considered eligible for grant funding 
Suggestions to broaden coverage of this 
provision were partially adopted States 
may request that the cost of work 
commenced on or after November 9. 
1978. In the conduct of preliminary 
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energy audits and energy audits be 
counted toward their matching 
requirements, and the Secretary may 
allow such requests, when, in her or his 
judgment, the work has substantially 
contributed to early achievement of 
program objectives 

Two commenla questioned whether or 
not medicare and medicaid funds are 
considered to be derived from other 
than Federal sources For purposes of 
this rule and to the extent that such 
payments are made mb reimbursements 
for services rendered to individuals, 
Buch monies ore not considered by DOE 
to be Fedeial funds for State matching 
purposes DOE recognizes that other 
situations may occur, as in the case of 
funds available from Federal loans or 
payments made in lieu of taxes DOE 
will consider these on a case by case 
basis Six comments requested deletion 
of the restriction on use of funds from 
Federal sources entirely This is not 
possible because of NECPA limitations. 

ALLOCATION OF FUNDS— The 
allocation of funds section states the 
method by which DOE will allocate 
funds among States There are two 
separate appropriations, one for schools 
and hospitals and another for units of 
local government and public care 
institutions A single formula is used, 
and the amount available to each State 
is determined by multiplying the 
allocation factor resulting from the 
formula by the amount appropriated. 

Nineteen comments received 
pertained to the allocation formula 
Most suggested greater weight be placed 
on climate, especially heating degree 
days One objective of the program is to 
audit as many eligible buildings as 
possible Also, climate is not a major 
consideration with respect to energy 
savings which may be possible through 
changes in operating and maintenance 
procedures Several related comments 
recommended modifying the calculation 
of cooling degree days by raising the 
base temperature While in some 
buildings cooling is not required until 
Ihe outside temperature reaches 70* or 
75*. others require cooling at 
temperatures well below 55" For ^hese 
reasons. DOE did not change the weight 
given climate, and the 85* base has been 
retained in the allocation formula 

In the course of investigating the 
comments on this subject, some errors 
were difctrcered in the climate dats 
published in the proposed rule These 
have been corrected, and a revised 
Table 2 is presented below to display 
the results Because the data also affect 
the allocation factor a revised Table 3 is 
also presented 
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While a building cenaue would be the 
Ideal baaie for the major factor in the 
allocation formula, reliable and 
generally accepted data era not 
available. DOE ta required by NECPA to 
conilder population and climate, and 
hat weighted population moat Jieevlly 
baciuie it it the beat e ve liable indicator 
of building numbera One comment 
pointed out that more densely populated 
Slitei ire likely to have fewer, but 
lirger. building* per capita thr.n other 
States However, the equal there portion 
of the formula haa a countervailing 
effect Another comment auggeated 
Increaalng tha amount to be ihered 
equally, but thet would give latt 
populoui St a tea far more than an 
equitable ahare of the fundi on a par 
capita beaia For theae reaaona. the 
allocation formula aet forth In the 
propoaed nila haa been retained. 

SUBMISSION AND REVIEW OF 
APPUCATIONS-Thia aection alatea 
the procedure! which ahall be uaed in 
aubmitting and proceaalng grant 
application! under thia Subpart 

Six coram ita atated the time allowed 
for aubmiaaion of applicationa in the 
Tint grant progrem cycle la not 
aufficient It would be preferable if 
circumatancea were auch that more time 
could be mede available for the 
preparation and aubmiaaion of 
applicationa. However. NECPA requirea 
that preliminary energy audita be 
conducted and the reaulta incorporated 
m State Plena required for later phaaei 
of this program ahort!/ after publication 
of the applicable final rvla The 
timetable ta auch thai, at beat, there are 
about 120 days available in which to 
conduct preliminary energy audita. 
Extending the time for aubmiaaion of 
preliminary energy audit/energy audit 
application! would simoit certainly 
require a leter aubmiaaion of State 
Plana The requirement for aubmiaaion 
of applicationa was retained However, 
while DOE discouragea such requeata 
both the propoaed and final rule provide 
the Statea may requeat and be granted 
additional time if neceaaary 

Five commenta requeated an avenue 
be eatabhahed for unita of local 
government and public care inatitutiona 
to appeal to DOE during the review 
period when a State application ia 
conaidered unaatiifactory by auch 
inatitutiona DOE doea not anticipate a 
need for luch a procedure However, 
ahould an eligible institution be 
aggrieved by any action taken by either 
a State or DOE with reapect to thia 
program, auch gnevancea may be 
preaented to either a Stata or DOE. or 



both Eight other commenta auggeated 
a lengthening the proviaion a for 
cona Uation with represents .vee of 
affected inatitutiona pHor to aubmiaaion 
of the State application One 
recommended that public he a ring a be 
required However desirable and 
beneficial more extenaive conaultation 
might be. the time hmita on aubmitting 
the application preclude making thia 
requirement more atrlngent. 

Five commeoja recommended 
reducing the number of coplea of the 
application required to be aubmitted 
The provision of the proposed rule haa 
bacn changed to squire ona inatead of 
tencopica One comment requested the 
Governor be allowed to delegate 
authority to sign the State application. 
The definition of the term "Governor" 
includea hia deaignee. ao there la no bar 
to auch delegation of authority 

CONTENT OF APPUCATlON--The 
time limit for aubmitting applicationa la 
alao reflected in the content of the 
application A large part of the 
application muat necessarily be a 
atatement of how the Slate intenda to 
implement the program, rather than a 
etailed deacnption of what haa been 
done in prepara tion An example of the 
diatinction can be aeen in the proviaion 
for equitable apportionment of allotted 
funda among eligible inatitutiona 
Becauae of the time conalrainta. the 
application ia to describe how the funda 
are !o be apportioned For example, to 
assure equitable treatment of rural 
inatilutiona as compared with urban 
Inatitutiona. a State could indlcet* it 
planned to allot funda proportionelly to 
the gross square feel of buiidinga owned 
by eligible inatitutiona Were more time 
available, the proviaion would more 
likely call for the amounta apportioned 
to each sub-category of eligible 
institutions Similarly, the provision 
requiring diaclosure of the aourcea, 
amounta, and intended use of non- 
Federal funda ia to be taken aa a 
deacnption of sourcea of the funds to be 
ob'ained by both the State and 
participating inatitutiona rather than an 
identification of inatitutiona by name 
and the amounts each la to contribute 
The information requeated In the 
application is a result of the provisions 
of NECPA the requirements of the 
Office of Management and Budget, and 
DOE program management 
requiremcnta Thia Information ia the 
minimum neceaaary to provide adequate 
information on which to basa a decision 
to sporovc or diaapprove an application 
Eight commenta were directed toward 
the proviaion for conducting preliminary 
energy audita on a aampling baais It 
waa recommended that tha ru'e provide 



the method for aampling Such guidance 
ia not appropriate for incorporation in 
the rule DOE will provide auch a 
methodology to Statea for their 
coruiderrtiun and poaaible uae 

Nine commenta auggeated DOE set 
minimum requirement for auditor 
training. The propoaed rule made thia 
primarily a State reaponaibillty atnee 
Statea are beat able to deal with a 
number of aignificant variables 
including code requirements, programs 
already in place, level of qualifications 
required and the mntrri«l adopted for 
conducting enurgy audita. Accordingly, 
this proviaion of the propoaed rule hus 
been retained in the final However, the 
proviaion haa been expended to require 
that Stalaa uae professional architects or 
engineers to participate in conducting 
the training sessions 

Two comments auggeated thet 
regional commissions or other 
coordinating bodies be allowed to spply 
on behalf of groups of eligible 
inatitutiona DOE has no objection to 
State development and e of auch 
procedures Such an arrangement must, 
of course, be acceptable to the affected 
inatitutiona aa well. One comment 
expreaaed a general concern about 
equity of treatment of rural inatitutiona 
relative to urban inatitutiona The rule 
requirea Statea tr develop and deaenbe 
procedures for equitable allocation of 
funds when resources are insufficient to 
provide energy audita to ail eligible 
inatitutiona It will be DOE a 
responsibility to review the equity 
aapecta of theae State procedures 

Two commenta objected to allowing 
Statea to conduct energy audita or 
provide acrvices to support the conduct 
of energy audits aa well as making grant 
funds available to the inatitutiona to 
conduct the energy audita It was 
suggested the rule require States to 
make r -rant funda available to eligible 
inatitutiona DOE agrees in principle that 
the intent of these programs ia to aasure 
preliminary energy audita and energy 
audits of eligible institutions and that 
making funda available to eligible 
Institutions may be the preferred method 
for conducting energy audita At the 
aame time, however, there are 
circumstances under which a cash 
payment would be less economicel than 
some alternative method of conducting 
an energy audit In other casea, an 
institution might not have the capability 
or desire to conduct ita own energy 
audit Accordingly, language has been 
added to the rule which requirea that a 
State apeclfy in ita application the 
procedures by which assistance will be 
provided to inatitutiona willing and able 
to undertake their own energy audita 



30 J 



flWaJ «»t Uf / VqL 44, No. M / Monday ApHl 1 1971 / Rules snd Refutation* 



f 



Two command suggestad that Statea 
be required to notify inatttutiona of lha 
availability of assistance and lha 
amounla. Then is a requirement for a 
Slata to inatituta such a notification as 
part of Ita Implementation, and this has 
been made explicit in the final rule 
Also. States should plan to uee 
preliminary energy audit and energy 
audit funds within ona yaar of the date 
of the notice of grant award, in order 
that lha technical aaatatanca and energy 
conservation measures phase of the 
program can be implemanted quickly. 
Ona commant suggested s requirement 
that peraona administering tha program 
at the State lavel have at least one 
year'a experience managing ■ building 
DOE prefera to allow States maximum 
latitude to use personnel having 
backgrounda which wil] enable the State 
to implement the programs quickly and 
effectively Therefore, thia auggettion 
waa not adopted. One comment raised a 
question as to whether tl is reasonable 
to requira State adoption of specific 
material, auch aa a workbook, for the 
conduct of energy audita before the 
Stale application is submitted This 
question appears to stem from a 
miiunderatanding of the provision which 
requlrea a State to deaenbe the material 
it intends to adopt to conduct energy 
audita Such a description is not 
considered excessively onerous. A copy 
of the material finally adopted is 
required to be submitted with a State's 
second quarterly report. 

USE OF FUNDS — NECPA Impoaed a 
number of conatrainta on the manner in 
which funda may be uaed in thia 
program Other limits such as tha 
requirement that at least 75 percent of 
the State allocation be uaed in 
conducting energy audita, are 
established by DOE in support of the 
objectives of the program 

Twenty comments were received 
concerning the sublimits placed on the 
use of funds within the 25 percent 
maximum available to the State for 
administrative expenses, development 
of materials, training of peraonnel. 
conduct of preliminary energy audits 
monitoring and evaluation There was 
general agreement the 25 percent limit 
waa appropriate, but aeveral States 
pointed out that alternative methods of 
Implementation could be used 
Depending on the degree of emphasi? 
placed on varioui activitiea. some 
effective and economical methoda of 
implf mentation might be excluded if the 
sublimits contained in the propoaed rule 
were retained in the final rule DOE haa 
reconaidered. and the sublimits have 
been removed from the final rule ANo. 
from a number of comment! it waa clear 



there waa aome confuaion about 
whether tha coata of training auditors 
were to be boma by tha State or charged 
to the performance of energy audHs It is 
intended that tha time and expenae of 
the individuaia being trained be charged 
to the expenae associated with the 
performance of energy audita. Only the 
time and expenae of the inatructor. and 
the cost of the materiala. space, and 
related expenae* are considered training 
expenses chargeable to the Slata Thia 
point is clarified In the final rule 

One comment questioned what level 
of sampling would be considered 
adequate In connection with the State 
responsibility for quality control and 
follow up to dctermina tha extent to 
which recommendations in the energy 
audit have been implemented The 
number chosen for purposes of th.a 
monitoring and evaluation aample will 
depend on variablea auch aa the number 
of trained auditors available Aa a 
general rule, a aample of between one 
and five percent ahould be adequate 
Within theac limita, the State ahould 
select a sample aizc It conaidera 
appropriate to the purpoae 

Two commenta criticized the 
limitation on amounta which could be 
apent for equipment, favoring an 
increaae lo $500 The energy audit is not 
intended to a be a complex procedure, 
and there should be a little need for 
expensive equipment DOE has adopted 
in the final rule a limit of $300, 
consistent with the definition of non- 
expendable personal proparty contained 
in the Office of Management and Budget 
Circular A-102. Moreover, In 
exceptional situations where a more 
expensive item can be justified, 
provision is made to allow a State to 
request DOE approval for such 
expenditure 

One comment questioned whether 
Slate expenses in preparing an 
application are allowable expenaes 
under the propoaed rule DOE considers 
that such expenses may be allowable as 
part cf the Statea matching contribution 
under the provisions of paragraph (c) of 
section 455 12 Another comment 
suggested that seasonal use buildings 
should be eligible for financial 
assistance under this progrsm The 
limitation stems from the language of 
NECPA and cannot be changed by DOE 
One comment recommended a minimum 
building sue or energy use level be 
estsblished as a requirement to qualify 
for energy audit assistance While auch 
a provision would perhaps enable the 
program to focua more on buildinga 
having a higher potential for saving 
energy It does not seem consistent with 
the concern for equitable treatment of 



eligible institutions expressed in 
NECPA DOE has. therefore, not 
adoptad auch a provision Four 
comments were received suggesting 
there is no reason to exclude the 
administrative buildings of local 
educational agencies DOE has 
reconaidered the provision, and deleted 
it from the final rule 

REPORT REQUIREMENTS- —DOE 
regards the reporting requirements 
incorporated in the rule as the minimum 
necessary for evulunlin^ the program 
and trucking State progrras in mooting 
its implementation schedule 
Reasonably frequent reporting is a 
necessity because the preliminary 
energy audit and energy audit phase of 
the progrum will be. of short duration 

One comment suggested consolidating 
the reports required under this program 
with other reports associated with State 
grant programs Because there is little, if 
any, duplication of information 
anticipated. DOE has not adopted this 
approach 

COMMENTS RELATIVE TO 
TECHNICAL ASSISTANCE AND 
ENERGY CONSERVATION 
MEASURES — Forty comments were 
received which touched on matters 
associated with the proposed 
rulemaking governing programs for 
technical assistance and energy 
conservation measures published 
January 5, 1970 For example, commenta 
huve been received regarding the 
definition of "energy conservation 
measure" procedures for applying for a 
technical assistance grant, and 
provisions for using energy audits 
performed without the use of Federal 
funds to qualify for technical assistance 
These comments are being held and will 
be considered together with other 
comments received on that proposed 
rulemaking 

MISCrLLANEOUS— There were a 
number of comments made about 
various aspects of the program which 
cannot be adequately addressed in the 
context of a specific section or 
provision but which are worthy of 
response 

Four comments proposed that the rule 
be modified to eliminate duplication 
between the preliminary energy audit 
ond energy audit so that there is only 
one inspection of s building under this 
program DOE does not anticipate an 
on-site inspection by a trained auditor 
will be required to obtain the 
preliminary energy audit information 

Another set of four comments 
complained of the multiplicity of 
activities under the term "energy audit" 
While acknowledging the possibility of 
confusion, the terms for this program are 
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defined by NECPA. In tkt development 
of this regulation, an effort has been 
ma da to achieve conaialency to tha 
extent poaeibla between this program 
and others of a suniUr nature 

Three commenten suggested DOE 
place hmUa on iUalf in lenna of -time to 
proceaa State application* 
Uncertaintiea remain. Including the 
proapect that aoma discussions with the 
States will be noceaaary aftar recaipt of 
applications, which makes tha 
astabllshmant of guch tiraa limits 
impractical However, Stata applications 
will be processed as rapidly us possible 

One commenter requested all 
information concerning the funds 
available under the program, the timing 
and relationship between preliminary 
energy audita, energy audita, technical 
assistance, and energy conservation 
measures be made available as loon as 
possible DOE is sware of this need and 
will make this LnJormstion broadly 
available as quickly ss possible 

Three comments touched on the 
possibility of transferring funds from the 
technical assistance and energy 
conservation measures phase of the 
overall program to perform energy 
audits. Such action la clearly beyond the 
icope of the NECPA authority 

Three comments asked ihat DOE 
incorporate forms and procedures in the 
final rule Stales will be invited by letter 
to participate m thi* program, and the 
forms and procedures will be provided 
by DOE at that time Two comments 
suggested that funds for fiscal years 
1978 and 1979 be made available in the 
initial Slate allocations DOE has 
decided against tuch a consoudslion in 
the interest of sound fiscal 
a dm i mi Ira t ion. Congress hss 
dppropnated 1200 and $100 million for 
schooU and hospitsli in fitcal years 
1978 and 1979 reipectively The amount 
appropriated for units of local 
government and public care institutions 
is 125 snd $7 million for fiscal years 1978 
and 1979, respectively 

Three commenti highlighted an 
spparent inconsiitency betwren the 
language of | 455 1 and | 455 11 Secbon 
456 1 is genersl and applies to both 
preliminary energy audits and energy 
audits, and to technical assistance and 
energy coniervation measures, while 
I 455 11 applies only to preliminary 
energy sudits 

As noted in the presmble to the 
proposed rule. DOE hss proposed s rule 
on nondiscnminstion in Federslly 
assisted programs (10 CFR Chspter X 43 
FR 5365* November 16, 1978) When 
issued ss s final rule, detailed guidsnce 
v% ii] be provided concerning actions 
oecesssry to comply with 



nondiacrunineboo requirements ta all 
DOE assistance progrema. It wnii apply 
to thia part under the provisions of 
section 415.3(b). DOE intends to provide 
a cjpy of this final rule to all grant 
recipients under this program If the 
necessary civil rights actions are not 
taken, the grant will be subject to 
suspension or termination, 

0 Environments) AiMunMfil 

DOF prrp<tre\l an environmental 
Hssu'smcnt of iho entire Tltlo II! NFCPA 
prugruins Notice of the public 
availability of that environments 1 
tfuseasmunl, together with the ncgstive 
determination of environmental impact 
reached pursuant to an evaluation of the 
environmental aiscssment. was 
published in the Federal Regiater on 
March 12. 1979 (44 FR 13554} The 
negative determination concluded that 
the Title 111 NECPA programs did not 
constitute major Federal actions 
significantly sffocting the quality of the 
human environment pursuant to Section 
102(2}(C) of the National Environmental 
Policy Act of 1969. as amended (42 
USC 4321 et seq ) No material 
comments were received during the 
public comment and review 
Consequently. DOE will act In 
sccordsnce with that negative 
determination 

In connderation of the foregoing. Part 
450 of Chapter II. Title 10 of the Code of 
Federal Regulations is amended as 
follows, and a new Part 455 Is added to 
Chapter II. Title 10 of the Code of 
Federal Regulations at set forth below 
in light of NECPA requirements thst this 
regulation be issued within a specific 
penod after enactment snd in 
consideration of the urgent need to 
initiate preliminary energy audits, good 
cause exists to moke this regulation 
effective upon publication, as indicated 
in the proposed rule rather than 30 days 
thereafter as would otherwise be 
required by the Administration 
Procedures Act Accordingly, these 
amendments and additions shall be 
efTec'ive upon publication in the Federal 
Register 

lnued in WSihmgton. D C March 2ft. 

DvlHiiy AmiiIoa/ V.rrto7 Cost* «M» S*>imr Afffif- 

1 In 10 CFR Part 450, the authority is 
revised ss follows 

Authority Psr1 C of Tllla til. Energy Policy 
• nd Contention Act (42 VS C 6321 #< 
••q 1 smendad by Psrt B of This IV 
Fr>«rgy ContervShon and Production Act and 
Porn C and II of Tille IIL Energy Pohcy «nd 
Conier\ ihon Acl added by Title III of ths 
National Energy Conservation Polity Act. 02 



Stat 120* h CWparun*** of Emrffy 
Org anitatMMi Art. (42 U S C 7101 *t aroj 

PART 450 — ENERGY MEASURES ANO 
ENERGY AUDITS 

1490.1 1 Amanda dl 

2 10 CFR 450 1 is amended by 
designating the provisions of the first 
sentence as paragraph (a), tha second 

icntruce ns pamgruph [h] and deleting 
thr won) "tilau" following tho word 
"purl" tn thut aantrnt v nml adding a 
iww pHttigmph (r) im follows 

(c) This port also provides tha 
rrcj jiremenla for the conduct of 
preliminary energy audits and energy 
audits in accordance with Secbon 393 
and Section 400 C of the Energy Policy 
and Conservation Act, Pub L 94-163, 42 
USC 6321. as amended by Title 111 of 
the National Energy Conservation Policy 
Act. Pub L 85-619. 92 Stat 3206 et seq 

| 450-2 [Amsodtdl 

3 10 CFR 450.2 is amended to add a 
new paragraph (d) as follows. 

(d) To establish minimum 
requirements for the preliminary energy 
audits and energy audits to be carried 
out under the program of financial 
assistance for schools and hospitals and 
the program of financial assistance for 
units of local government and public 
care institutions 

| 4 SO J (Amcmtod] 

4 10 CFR 450 3 is amended by deleting 
the definitions of "Administrator**, 
"Cooling degreedays". "FEA". "Heating 
degree days", "Regional Administrator" 
and by adding in the appropriate 
alphabetical order definitions of 

' Cooling degree days". "DOt ' "Heating 
degree ilays' . "Regional Rrprcsentah ve" 
snd "Secretary' as follows 

"Cooling dogrce days" means the 
unnuol sum of the number of Fahrenheit 
degrees of each day a mean tempersture 
above 05' for a given locality 

"DOF" means the Department of 
Energy 

' Heating degree duys" means the 
annual sum of the number of Fahrenheit 
degrees of each day s mean temperature 
below 65" for a given locality 

"Regional Representative" means a 
Regional Representative of tha 
Deportment of Energy 
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"SecreUry" meant tha Secretary of 
tha Department of Energy. 

f 450J1 [Revs— 4 ] 

5. Paragrapb ftX*) of 10 CFR 450.21 is 
revlaad to read aa follows: 

• • • • • 

(bp-* 

(5) For tha purposes of paragraph 
(b)(4) of thia taction, tha conversion 
factors set forth In paragraph (a)(l2) of 
1 450 42 aha)! be utad. 

6. 10 CFR Pari 450 li amanded by 
establishing ■ niw Subpart E aa follows. 

Subpart E —Preliminary Energy Audfts and 
Energy Audita 

t«c 

450.40 Purpose and scope. 

450.41 DennJtioaa. 

450 42 Contents of a preliminary energy 
audit 

450.45 Contents of an energy audit. 

450.44 Auditor qualifications. 

450.45 Audit reports. 
450.40 Cost of energy audits. 

Authority: Title m of the National Energy 
Conservation Policy Act Pub. L ttS-«l9. 92 
Stat 320Q e/ *#v . which eitabliihes Parts C 
and H of Title Ul of the Energy Policy and 
Conservation Act Pub L tt4-lB3. 42 U S C 
6321 9t ##<?.. Sec 3©5(t)(2) 42 U S C 
6325(e)(2), of uSe Energy Conservation and 
Production Act Pub. L W~3AS, 42 U S C 3*01 
•t B+q.. Department of Energy Organization 
Act Pub L 95-61. 42 U S C 7101 el »eo 

Subpart E— Preliminary Energy 
Audita end Energy Audit* 
| 450.40 Purpoae and scope. 

This subpart establiahes requirements 
for the conduct of preliminary energy 
audita and energy audits, the 
qualification! of persons conducting 
them and allowable costs of energy 
audits Preliminary energy audits and 
energy audits are required In the 
program of financial aasiatance for 
schools and hospitals and the program 
of financial assistance for units of local 
government and public care institutions, 
as provided under Subpsrt B. Part 455. 
Chapter II of Title 10, Code of Federal 
Regulations. 

| 450.41 Definition*- 
For purposes of this subpsrt — 
"Building"* meana any atruclure. the 
construction of which wss completed on 
or before April 20, 1077. which includes 
s heating or cooling system, or both. 

"Complex" means s closely situsted 
group of buildings on s contiguous site 
or s closely situated group of buildings 
served by a central utility plant, luch as 
a college campus or s multi- bull ding 
hospital. 



"Construction completion** means the 
data of tasuance of an occupancy permit 
for ■ building 

"Energy audit" means a survey of a 
building or complex that is conducted in 
accordance with the requirements of 
this subpart which — 

(1) Identifies tha type, size, energy use 
level and the major energy ualng 

iy sterna; 

(2) Dctcrmlnos spproprista energy 
conservMticn mnlntonanca and 
operating procuduros. and 

(3) Jndicotcs tha need if any. for the 
acquisition and installation of cnorgy 
conservstion mcasur** including solsr 
energy and other renewable resource 
measures. 

"Energy conservstion maintenance 
and operating procedure** means 
modifications in the mslntensnce snd 
operating procedures of s building, and 
any installations therein, which sre 
designed to reduce energy consumption 
in such building snd which require no 
significant expenditure of funds. 

"Energy conservstion meaaure" 
meana an installation or modification of 
an installation in a building which is 
primarily intended to reduce energy 
consumption or sllow the use of in 
alternative energy source, including, but 
not limited \o — 

(1) Insulation of the building structure 
and systems within the building. 

(2} Storm windows and doors, 
multiglazed window* and doors, hest 
absorbing or hest reflective glazed and 
coated windows snd door systems, 
additional glazing, reductiona In glass 
area, and other window and door 
system modificaliona. 

(3) Automatic energy control systems; 

(4) Equipment required to operate 
variable steam, hydraulic, end 
ventilating systems adjusted by 
automatic energy control systems. 

(5) Active or paasive solar space 
healing or cooling systems, solar electric 
generating lyslema, or any combination 
thereof. 

(6} Active or passive solar water 
heating syitems, 

(7) Furnace or utility plant and 
distribution system modifications 
Including— 

(A) Replacement burners, furnaces, 
boilers, or any combination thereof, 
which subslanlislly Incrcaae the energy 
efficiency of the heating system. 

(9) Devices for modifying riue 
openings which will increaae the energy 
efficiency of the heating system, 

(C) Electrical or mechanical furnace 
ignition systems which replace stsnding 
gas pilot lights; snd 

(D) Utility plsnt system conversion 
measures Including conversion of 



existing oil- snd gut Tired boiler 
installations to alternative energy 
sources, including coal. 

(0) Caulking and wcatherstripping; 

(9) Rrplacrmcnt or modification of 
lighting fixtures to incresse the energy 
efficiency of the lighting system without 
Incrcssing the oversll illumination of a 
building, unless such increase in 
illumination is ncccaaciy to conform to 
nuy applicable Stntu or loi.nl building 
cihI<i or. If nu such rutin applies, thn 

In cm ssc is considered *ppi njiritilo by 
the Sccri-tary; 

(10) Energy recovery systems. 

(11) Cogeneraticn syitems which 
produce steam or forms of energy such 
ss hest. as well ae electricity for use 
primsrily within s building or s complex 
of buildings owned by a school or 
hospltsl and which meet such fuel 
efficiency requirements as the Secretary 
may by rule prescribe. 

(12) Such other measures as the 
Secretary identifies by rule for purposes 
of this part, as set forth in Subpart D of 
this pari, and 

(13) Such other measures as s grant 
application shows will save s 
substantial amount of energy and as sre 
identified in an energy audit in 
accordance with Subpart C of this part. 

"Fuel" means any commercial source 
of energy used within the building or 
complex being surveyed such as natural 
gas. fuel oil, electricity or coal. 

"Croaa square feet" means the sum of 
all heated or conlcd floor areas enclose 'I 
in a building, calculated from the 
outside dimensions, or from the 
centerline of common wslls. 

"Heating or cooling system" means 
any mechanical system for heating or 
cooling areas of a building For purposes 
of thn subpart, any mechanical system 
for distributing air throughout the 
building is considered a cooling system 

"Hospital" means a public or 
nonprofit inatitution which ia a general 
hospital, tuberculosis hospital, or any 
other type of hospital, other than s 
hospital furnishing primarily domiciliary 
care, and is duly authorized to provide 
hospital services under the laws of the 
State in which it is situated. 

"Hospital facilities" means buildings 
housing a hospital and related facilities, 
including laboratoriea. laundrias. 
outpatient departments, nurses' home 
and training facilities and central 
service facilities operated in connection 
with s hospital, and also includea 
buildings housing education or training 
facllitiea for health profeanons 
personnel operated as an integral part of 
a hospital 

"Indian tnbe" means any tnbe. band, 
nation, or other organized group or 
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community of Indians, including any 
Alaaka native village, or regional or 
village corporation, aa defined in or 
established pursuant to the Alaaka 
Native Claim* Settlement Act. Pub. L 
82-203; tt Stat. Mt\ which (a) Is 
recognized aa eligible for the sppdsl 
programs snd services provided by the 
United St a tea to Indiana b«c«uae of their 
atatua as Indiana; or (b) Is located on. or 
In proximity to. a Federal or State 
resarvatlon orrancheria. 

'Local educational agency" means a 
public board of education or other 
public authority or a non-profit 
institution legally constitute within, or 
otherwise recognized by. a State for 
either administrative control or direction 
of. or to perform administrative services 
for. a group of schools within ■ State 

"Matmenan j" meana activities 
undertaken in a building to sssure that 
equipment and energy-using systems 
operste effectively and efficiently. 

"Operating" means the operation of 
equipment and energy-using systems in 
a building to achieve or maintain 
specified levels of environmental 
conditions or service 

"Preliminary energy audit" means a 
determination of the energy 
consumption characteristics of a 
building, including the size. type, rate of 
energy consumption, and major energy- 
using systems of such building 

"Public care institution" means a 
public or non-profit institution which 
Own* — 

(1) A facility for long-term cure, 
rehabilitation facility, or public health 
center, as described in Section 1633 of 
the Public Health Service Act (42 U S C 
300*-3. 86 Stat 2270): 

(2) A residential child care center, 
which is an institution, othe hsn a 
footer home, operated by i \ olic or 
non-profit institution and is primarily 
intended to provide full-time residential 
care with an average length of stay of at 
leaat 30 dsya for at least 10 minor 
persons who are in the care of such 
institution sa a result of a finding of 
abandonment or neglect or of bong 
persons in need of treatment or 
supervision. 

"Public or nonprofit Institution" 
maans an inatitution owned and 
operated by — 

(1) A State, a political subdivision of a 
State or an agency or Instrumentality of 
either. 

(2} A school or hospital which is. or 
would be in the case of such entities 
situated in America Samoa, Guam. 
Puerto Rico and the Virgin Islands, 
exempt from income tax under Section 
501(c)(3) of the Internal Revenue Code of 
1954; or 



(3) A unit of local government or a 
public care institution which i*. or 
would be in the caae of such antitiea 
aituated in America Samoa. Guam. 
Puerto Rico and the Virgin lalanda. 
exempt from incoma tax under Section 
5Cl(cX3) or 501(c)(4) of the Intarnal 
Revenue Coda of 1954. 

"School" meana a public or nonprofit 
inatitution which— ' 

(1) Providra, and ia legally authorizod 
to provide, elementary education or 
secondary education, or both on a day 
or residential basia, 

(2) ( A) Provides, and is legally 
authorized to provide, a program of 
education beyond aecondary education, 
on a day or residential basia; 

(B) Admits as students only persona 
having a certificate of graduation from a 
school providing secondary education, 
or the recognized equivalent of such 
certificate. 

(C) Is accredited by a nationally 
recognized accrediting agency or 
association, and 

(D) Provides an educational program 
for which it awards a bachelor's degree 
or higher degree or provides not less 
than a two-year program which is 
acceptable for full credit toward such a 
degree at any institution which meets 
the preceding requirements and which 
provides tuch a program. 

(3) Provides not less than a one-year 
program of troining to prepare students 
for gainful employment in a recognized 
occupation and which meets the 
provisions cited in subdivisions (A). (D). 
and (C) of nubpnragraph (2) above, or 

(4) Is a local education agency 
"School facilities^ means buildings 

housing classrooms, laboratoriea, 
dormitories, athletic facilities, or related 
facilities Pperated in connection with a 
school 

"State" means, in addition to the 
several States of the Union, the District 
of Columbia. Puerto Rico, Guam, 
American Samoa, and the Virgin 
Islands 

"Unit of local government" means the 
government of a county, municipality, 
parish, borough, or township, which is a 
unit of general purpose government 
below the State, determined on the basis 
of the tame principles as are used by the 
Bureau of the Census for general 
statistical purposes, the District of 
Columbia American Samoa, Guam and 
the Virgin Islands, the recognized 
governing body of an Indian tribe which 
governing body performs subatantial 
governmental functions, libraries owned 
by any of the foregoing; and public 
libraries which scrvce all residents of a 
political subdivision below the State 
level, such as a community, district or 



region, free of charge and which derive 
at least 40 percent of their operating 
funds from tax revenue? of a taxing 
authority below the State level. 

| 4*0.42 Contents of <i prvlMnary anargy 
audit 

(a) A preliminary energy audit *ha!l 
provida a description of the building or 
complex audited and determine its 
energy-using characteristics, including — 

(1) Tna name or other IdentificatUm 
and addreas of the building: 

(2) A statement that the building 
meets the requirements of one of the 
following categories — 

(I) A school facility. 

(ii) A hospital facility, or 

(iii) A building Owned and primarily 
occupied cither by offices or agencies of 
a unit of local government or b> a public 
care institution, neilher of whica shall 
include any building intended for 
seaaonal use or any building used 
primarily by a school or hospital. 

(3) A description of the functional use 
made of the building identifying whether 
it is a— 

(i) School— 
(A) Elementary 

(D) Secondary. 

(C) College or university. 
([)) Vocational. 

(E) Local education agency 
administrative building, or 

(F) Other. 

(ii) Hospital — 
(A) General. 

(D) Tuberculosis, or 
(C) Other. 

(in) Local government building — 

(A) OfTice, 

(B) Storage; 

(C) Service, 

(D) Library. 

(£) Police station. 

(F) Fire station, or 

(G) Other, or 

(iv) Public cere building— 

(A) Nursing home, 

(B) Long term care other than s 
nuraing home; 

(C) Rehabilitation facility. 

(D) Public health center, or 

(E) Residential child care center. 

(4) The name and address of the 
owner of recora, indicating whethar 
Owned by a public institution, private 
nonprofit institution or an Indian tribe. 

(5) The size of the building exposed 
In gross square feel, 

(0) The age of the building. 

(7) Approximate daily hours of 
operation, including periods of partial 
use if applicable. 

(8) An indication of whether ths 
building is psrtiaily used during 
vscstion periods or other times when 
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the building U not fairy utilized for 
periods of ■ week or more, by quarter, 

(9) An identification of major energy - 
using sy sterna, including — 

(I) Type of heating ayatera or cooling 
ay a Lam or both; 

(ii) Fuel used lor heating .system, 
cooling system; 

fill) Fuel used lor dome • tic hot water, 
such as electric or natural gas; 

(iv) Special energy using systems, 
such sa food service or laundry, and 

(v) Lighting, each aa ftneandeacent or 
fluorescent; 

(10) Fuel use m physical units and coat 
data by type for a preceding 12 month 
period by month if practicable, using 
actual data or an estimate if actual 
figures are unavailable; 

(11) Total annual energy use 
expressed in Bta's per gross square foot 
end energy coal per gross square fool 
Energy use shall be calculated using the 
conversion fedora set forth below — 

(i) Electricity— 11.800 Btu per kilo we tt 
hour. 

(ii) Neturel gas— 1.030 Btu per cubic 
foot. 

(in) DiatdJsU fuel oii— 156,090 Btu per 
gallon. 

(iv) Residual fuel oil— 148.090 Btu per 
gallon. 

(v) Coel — 24 5 million Btu per 
stenderd short Ion. 

(vi) Liquified petroleum geses 
Including propane end butsne — 05.475 
Btu per gallon 

(vii) Steam — 1.300 Btu per pound. 

Conversion factors mey be taken from 
engineering reference manuels for fuels 
not listed. 

(b) A preliminary energy audit shell 
provide s brief description of activities 
which have been undertaken to 
conserve energy in the building or 
complex being eudited. including 
whether — 

(1) A person hes been designated to 
monitor end evsluste energy use. 

(2) Work partially or fully satisfying 
the requirements of en energy sudit has 
been performed; 

(3) Detailed studies neve been 
conducted by architects, engineers or 
erchitect-engineer teems of energy use 
end energy conservation, end 

(4) Any mejor energy conservation 
meesures have been implemented, 
together with a listing of such measures, 
and estimstes of their costs end energy 
ssvmgs if svailsble 

(c) A prelimtnsry energy audit shell 
provide Information regarding site, 
building, and heeling end hot water 
systems related to solar energy or other 
renewable resource potential 
inciudu 



(1) An Indication of whether open 
land, euch es fields, ysrds end parking 
areas, is aveileble within the immediete 
vicinity of the building which is not 
heevily sheded by tell buildings, trees or 
other obstructions; 

(2) A statement of whether the 
building ia located generally within an 
urban, suburban or rural area; 

(3) An approximation of whether more 
than helf the building s roof oreo or 
southern oriented well surfs ce is heevily 
sheded by shrubs, trees, buildings or 
other obstructions for more than about 
four hours per dsy~, 

(4) The number of stories; 

(5) A general description of the 
building's shope. such es oquore, 
rectenguler. E-shapcd. H-eheped or L- 
shaped: 

(0) An indication of whether the roof 
is fiat or pitched, end if pitched whether 
it hes e southern orientetion; 

(7) Whether there ere existing roof-top 
obstructions, such es chimneye. spsce 
conditioning equipment, weter towers, 
mechenicel rooms, stelrwells or other 
permanent structures; 

(8) An indicetiori of the exterior 
material of the southern facing wall, 
such as masonry, wood, aluminum. 

(9) An approximation of the 
proportion of glass area of the southern 
facing wall, such as less then 25 percent, 
25-75 percent, more than 75 percent. 

(10) Location of primary apace heating 
and water heating aystcma — 

(1) Whether outside of or within the 
building. 

(n) If within the building, whether on 
the ground floor, in the beaement or on 
the roof, and 

(ni) If within the building, whether 
centrally located. In multiple units, or a 
combinetion thereof. 

| 450 43 Contents of an energy eudR. 

(a) An energy audit shell contain the 
information required for a preliminery 
energy eudit. in eccordence with 
| 450 42. and abal) alao Include a 
description of — 

(1) Major changca in functional uae or 
mode of operation planned in the next 
fifteen yeara. euch aa demolition, 
diapoaal. rehabilitation, or converaion 
from office to warehouse; 

(2) For a building in execaa of 200.000 
gross aquare feet, if available — 

(i) Peak electric demand for both daily 
and annuo! cycles; and 

(11) Annual energy uae by fuel type of 
the major mechancial or electrical 
ayatema if the Information ia available 
or can be reaeonebly eatimated. 

(3) Terminel heeting or cooling, or 
both, such es rsdietors. unit ventilatory. 



fancod unite, or double-duct reheat 
ayatema. 

(4) Building aita and structual 
chareclerisUcs releted to solar energy or 
other renewable resource potential, 
including but not limited to — 

(i) Cllmetic lectors, specifically— 

(A) Averoge onnuol besting degres 
deys end cooling degree dsys. 

(B) Averoge solsr insolotion by month. 

(C) Aversge monthly wind speed, and 
(it) Roof characteristics. Including— 

(A) An identification of primary 
structural component such es steel, 
wood, concrete; end 

(B) Type of roofing metcriel such es 
shingles, slote, or built-up msterisls. end 

(5) A description of genersl building 
conditions 

(l>) An energy eudit shall — 

(1) Indicate that appropriate energy 
conservation maintenance and 
operating procedures have been 
implemented for the building, supported 
by e demonstrstion based on actual 
records, that energy use has been 
reduced in o given year through changes 
in mointenencc and operating 
procedures, by not less than 20 percent 
from e corresponding base period 
having a degree day variance of leaa 
than 10 percent; or 

(2) Recommend appropriate energy 
conservation maintenance and 
operating procedures, on the basis of an 
on-site inspection end review of any 
scheduled preventive maintenance plan, 
together with a general estimate or 
range of energy and cost savings if 
practical, which may result from — 

(l) Effective operation of ventilation 
systems and control of infiltration 
conditions, including — 

(A) Repsir of caulking or 

w either stripping around windowa and 
doors. 

(B) Reduction of outside air intake, 
shutting down ventilation systems in 
unoccupied areas, ar shutting down 
ventilation systems when the building is 
not occupied; and 

(C) Assuring central or unitary 
ventilation controls, or both, are 
operating properly; 

(n) Changes in the operetion of 
healing or cooling systems through — 

(A) Lowering or reising indoor 
tcmperaturea, 

(B) Locking thermostats. 

(C) Adjusting supply or heat transfer 
medium temperatures, and 

(D) Reducing or eliminating heating or 
cooling el night or at times when e 
building or complex is unoccupied; 

(iii) Chenges In the operetion of 
lighting systems through — 

(A) Reducing illuminetion levels; 

(B) Meximizing use of diyllght. 
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(C) Using higher efficiency lamp*; and 

(D) Reducing or eliminating evening 
cleaning of building*: 

(iv) Changes In the operation of water 
system* through— 

(A) Repairing leek*: 

(B) Reducing the quantity of water 
uaed. a j., flow res trie tors, 

(C) lowering eettlnga for hot water 
l em para t urea. 

(D) Railing aeltinga for chilled water 
tempera turca. and 

(v) Changes In the maintenance and 
operating procedurea of the utility plent 
and dtatnhution system through — 

(A) Cleaning equipment: 

(B) Adjusting air/fuel ratio; 

(C) Monitoring combustion. 

(D) Adjusting fan. motor, or belt drive 
■yatema. 

(E) Maintaining tteam traps, and 

(F) Repairing distribution pipe 
insulation, and 

(vi) Such other actions as the Slate 
may determine useful or necessary, 
consistent with the purposes of the 
energy audit and acceptable cost 
constraints of section 450 4ft. 

(c) Based on information gathered 
under paragraphs (a) and (b) of | 450 42. 
and paragraphs (a)(1) and (2) of this 
section, an energy audit thail indicate 
the need, if any. for the acquisition and 
installation of energy conservation 
measures and ahrll include an 
evaluation of the need and potential for 
retrofit based on consideration of one or 
more of the following — 

(1) An energy use index or indices, for 
example. Btu's per gross square foot per 
year 

(2) An energy cost Index or indices, 
for example, annual energy costs per 
gross square foot or 

(3) The physical characteristics of the 
building envelope and major energy- 
using systems. 

(d) Based on information gathered 
under paragraph (c) of | 450 42 and 
subparagraph (a)(4) of this section, an 
energy audit shall include an indication 
of whether building conditions or 
characteristics present an opportunity 
for use of solar heating and cooling 
systems or solar hot water systems 

(e) An energy audit may include an 
assessment ofthe estimated costs and 
energy and coal savings likely to result 
from the purchase and installation of 
one or more energy conservation 
measures 

| 450.44 Auditor qualification*. 

Subject to the approval of the 
Secretary, a Slate shall develop 
procedures for establishing the 
qualifications of auditors who will 
conduct energy audits in accordance 



with Subpart B of io CFR Part 4S5 
which— 

(e) Ascertain that a ptraon conducting 
the energy audit la qualified by virtue of 
successful completion of an approved 
training program or demonstration of 
equivalent skills gained by prior training 
and experience, together with familiarity 
with the ayslnms and operations of the 
types of buildings being audited. 

(b) Assure that the pereon responsible 
for the energy audit is not the prraon 
directly nsfxmsihlc for the dny to-day 
upc ration of the building being audited. 

(c) Assure disclosure by an auditor of 
her orhia finuncial interests relating to 
the energy audit or any energy 
conaervation measures, including solar 
energy or renewable resource meaaures. 
reviewed or recommended by the audit. 

I 450.45 Audtt report*. 

(a) The results of a preliminary energy 
audit or an energy audit, conducted in 
accordance with the requirements of 
this subpart, shall be contained in an 
audit report. Unless a claim of 
confidentiality is made by an audited 
institution based upon a specific 
provision of the Freedom of Information 
Act. 5USC 552, and both the claim and 
reason for confidentiality are submitted 
with the audit report or within 10 days 
from the date the owner receives the 
report, an audit report shall be 
conaidcred public information and will 
be made available for public review 
upon request 

(b) Preliminary energy audit reporta 
and energy audit reports shall be 
furnished to the State, and the owner 
and operator ofthe building audited. 

(c) An audit report for an energy audit 
shall include a statement signed by the 
auditor that — 

(1) The auditor meets the applicable 
qualifications as set forth In | 450 44. 

(2) The auditor has indicated any 
financial interests In accordance with 
I 450 44. and 

(3) The audit was conducted in 
accordnnce with the requirements of 
I 450 4? 

(d) The eudtt report shall state that 
Implementation of energy conservstion 
maintenance and operating procedures 
are a condition for eligibility for 
receiving Federal assistance under the 
technical assistance program, described 
in 10 CFR Part 455 

| 450 4$ Coat of energy audfte. 

(a) Except as provided in paragraph 
(b) of this section, the allowable cost of 
an energy audit under this program for 
the purpoae of calculating the Federal 
share thereof, shall not exceed the 
following — 




(b) Wherr necessary. States may 
increasr thr allowable cont of a 
particular energy nudit. provided that 
the totul uf nil such in< rcaa s docs not 
exceed 15 percent of the applicable 
State allocation. A State may permit 
increaacs for — 

(1) The amount necessary to enable 
personnel from insitutions having few 
buildings or in ret.iote locations to 
ettend training session* qualifying them 
to perform energy audits. 

(2) The amount necessary to provide 
transportation to perform energy audits 
of buildings in remote locations, and 

(3) The amount necessary to conduct 
energy audits for a building having an 
unusually complicated system or 
configuration, however this increase 
may not exceed 50 percent of the 
allowable cost fur an individual 
building 

part 455 — grant programs for 
schools and hospitals and 
buildings Owned by units of 
local government and public 

CARE iNSTrrUTIONS 

7 Subchapter D. Chapter II of Title 10 
Code of Federal Regulations, ia 
amended by establishing Part 455 as 
follows 

Subpart A — General Provisions 
Stc 

455 1 Purpose snd scope 

455 2 Definition* 

455 3 Administration of grams 

455 4 Recordkeeping 

455 5 Suspension and termination o' grants 

Subpart B — Preliminary Energy Audit end 
Energy Audit Grant Procedures 

455 10 Purpose and scope 

455 11 Financial assistance 

455 12 Cost shsnnf 

455 13 Allocation of fundt 

455 14 Submission and review of 

applications 

45515 Con! en I of applications 

455 10 Usa of funds 

455 17 Reporting requirements 

Authority Title 111 of the National Energy 
Conservation Policy Act. Pub L 85-018, 82 
Stat 1200 a/ seo . which establishes Psrts C 
and H of Title HI of the Energy Policy and 
Conservation Act Pub L 84-10.3, (42 U S C 
6321 et seo ) sec 3<V5(eM2) (42 U S C 
a325{e)(2) of tha Energy Conservation and 
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Production Act Pub L sH-US, {42 \)S C 6601 
#f see Des«ftneasf 0/ Eaergv OafaaizaUoa 
Act P*h. L «-tl. (42 U.8£_ 7101 H -q.) 

SubpmrtX—Gmnmrwi Provisions) 

• 4*4,1 h^OM^ICOfl 

(a) Thii pert aitahllibai programs of 
financial aaalatance pursuant le Part* 1 
and 2 oiTltU ID of tha National Energy 
Conaervition Policy Act Pub. L 95-019, 
92 Stat 306 9t . which add* Parts C 
and H. respectWaly, | 0 Title Ifl cf tha 
Energy Policy and Conaervation Act. 
Pub L 94-103, 42 U.S C 0321 a/ *eq. 

(b) Tlila iubpart authorlzea grants to 
Ststea or to public or non-profit! achoola 

■ nd hoapitala to essiit them in 
conducting preliminary energy audits 

■ nd energy audits. In identifying ind 
implementing energy conaervition 
maintenance and operating procedure! 
and in evaluating, acquiring and 
instilling energy conservstion measures, 
including solar energy or other 
renewsble resource messdres. to reduce 
the energy use and anticipated energy 
costs ofbuildinga owned by ichoola, 

■ nd hospltala. 

(c) This subpart ilso aotorizes grants 
to States or unita of local government 

■ nd public care institutions to sssist 
Ihcm in conducting preliminary energy 
audita and energy audits, in identifying 
and implementing energy conaervition 
maintenance and o prating procedures 
and in evsruating energy conservation 
meaiures, including solar energy or 
other renewsble resources measures, to 
reduce the energy u »e and anticipated 
energy costs of buildings owned by units 
of local government and public care 
institutions. 

f 451.2 DafWWUontw 

"Act", as used in thia part means the 
Energy Policy and ConservsUon Act. 
Pub L V4-103. 42 U S C 0J21 ct $eq . om 
amended by the National Energy 
Coniervition Policy Act. Pub L 95-019, 
92 Stat 3200. 

"Auditor" meana any person who is 
qualified in accordance with 10 CFR 
450 44 to conduct an energy audit 

"Building" means any structure, the 
construchon of which was completed on 
or before ApriJ 20, 1977. which includes 
s nesting or cooling system, or both. 

"Complex" means s cloaely situated 
group of buddings on a continguous site, 
or a closely aituated group fo buildings 
served by a central utility pUnt such as 
a college campua or a multi-building 
hospital. 

"Con a true Lion completion** meant the 
data of Issuance of an occupancy permit 
for s building. 

"Cooling degree days" means the 
annual sum of the number of Fahrenheit 



degrees of csch day's mean temperature 
abova 05" for a given locality. 

"DOE" meini the Department of 
Energy 

"Energy audit* 4 means any survey of a 

building or complex conducted in 
sccordance with tha requirements of 
Subpart E of 10 CFR Part 45a 

"Energy conacrvation maintenance 
and operating procedure" means 
moderating in the maintenance and 
operations of a building, and any 
installations therein, which are designed 
to reduce the energy use In each building 
snd which require no significant 
expenditure of funds, 

"Energy coniervition measure" 
meana in instsllation or modification of 
in installation in s building which is 
pnmsrily intended to reduce energy 
consumption 01 ^llow '.ne use of in 
alternit've energy source. Including, but 
not limited to — 

(1) Insulation of the building ■tructure 
and systems within the building; 

(2) Storm windows and doors, 
multiglszed windows and doors, hest 
sbsorbing or heat reflective glazed and 
coated windows and door systems, 
additional glazing, reductiona In glaas 
sres. snd other window and door 
system modifications; 

(3) Automatic energy control systems; 

(4) Equipment required lo operste 
variable iteam. hydraulic* and 
ventilating systems sdjusted by 
sutomatic energy control systems; 

(5) Active or passive solar space 
heating or cooling systems, solar electric 
generating systems, or sny combination 
thereof: 

(0) Active or passive solar wster 
nesting systems. 

(7) Furnace or utility plsnt and 
distribution system modifications 
including — 

(A) Replacement burners, furnaces, 
boilers, or any combination thereof, 
which substantially increase the energy 
efficiency of the heating system. 

(B) Devices for modifying flue 
openings which will increaaa the energy 
efficiency of the heating system, 

(C) Electrical or mechanical furnsce 
ignition systems which replace standtng 
gas pilot lights, and 

(D) Utility plant system conversion 
measures including conversion of 
existing oil and gas-fired boiler 
installations to alternative energy 
sources including coal; 

(6) Caulking and we a th erst ripping: 
(9) Replacement or modification of 

lighting fixtures to increase the energy 
efficiency of the lighting system without 
lncresBing the overall illumination of a 
fncihty. unices Buch increase in 
illumination is necessary to confonn to 



any applicable State or local building 
code or. if no auch code applies, the 
increase is considered appropriate by 
the Secretary. 

(10) Energy recovery eystemr 

(11) Cogencrahon systems which 
produce stcem or forms of energy auch 
ss hest. 11 well si electricity for use 
primarily within a building or a complex 
of buildings owned by an eligible 
institution and which muct auch fuel 
efficiency requirements as the Secretary 
may by rule prescribe. 

(12) Such other measures aa the 
Secretary identifiea by rule for purposea 
of this part, ss set forth in Subpart D of 
10 CFR Pert 450; snd 

(13) Such other messures es s grent 
application shows will aave a 
substantial smount of energy and as ere 
Identified in an energy sudit in 
accordence with Subpart C of 10 CFR 
Part 45a 

"Grantee" means the person named In 
the Notification of Grant Award ss the 
recipient of the grsnt. 

"Grant program cycle" means the 
period of time specified by DOE which 
relstes to the fiacel year or years for 
which monies are appropristed for 
grants under this pert, during which one 
complete cycle of grant activity occurs, 
including fund allocations to the Stale*, 
receipt, spphcetions review, approvelor 
disapprovsl. snd grant swsrds. 

"Governor" means the chief executive 
officer of a State. Including the Meyor of 
the District of Columbis. or s person 
duly designated in writing by tha 
Governor to act on her or his behalf. 

"Healing or Cooling System" means 
sny mechanical systems for nesting or 
cooling conditioned sreee of e building. 
For purposes of this part, any 
mechsnical system for distributing air 
throughout the building ie considered a 
cooling system. 

"Heating degree dsys" means the 
annual sum of the number of Fahrenheit 
degrees of each dsy a mean temperature 
below 65" for a given locality 

"Hospital" mcsns a public or 
nonprofit institution which Is a genersl 
hospital, tuberculosis hospital or any 
other type of hospitsl. other than a 
hospital furnishing primarily domiciliary 
care snd which ii duly suthorized to 
provide hospital services under the lawa 
of the Stste In which it is situated. 

"Hospital facilitiea" means buildings 
housing a hospital and related facilities. 
Including laboratories, laundnea. 
outpatient department!, nurses' home 
and training facilitiea and central 
service facilities operated In connection 
with a hoapltol. and also Includes j 
butldinga housing education or training 
facilities for health professions 
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pereonnal optntid aa an lntagrel part of 
■ hospital. 

"Indian tribe" means any tnba, band 
nation, or oLhar organized group or 
community of Indiana, Including any 
Alaaka nativa village, or regional or 
villaja corporation, aa defined in or 
established pursuant to tha Alaaka 
Nativa Claims Settlement Act Pub. L 
02-203; AS Stat W which (a) is 
recognised cs eligible for the special 
programs and services provided by the 
United States to Indiana because of their 
status as Indiana: or (b) is located on, or 
in proximity lo. a Federal or State 
reservation or rancheria. 

"Local educational agency" mean* a 
public board of education or other 
public authority or a nonprofit 
institution legally constituted within, or 
otherwise recognized by. a State for 
either administrative control or direction 
of. or to perform administrative services 
for. a group of schools within a Stale. 

"Melntenence" means activities 
undertaken in a building to asiure that 
equipment and energy-using systems 
operate effectively and efficiently 

"Nstivs American" means s person 
who is a member of an Indian tnbe 

"Opersting" mesns the operslion of 
equipment snd energy-using systems In 
a building to achieve or maintain 
ipectfied levels of environmental 
conditions or service. 

"Owned" or "Owns" means s 
property interest, including without 
limitation a leasehold interest, which is. 
or ihall become, a fee simple title in a 
building or complex 

"Preliminary energy audit" means any 
survey of a building or complex 
conducted in accordance with the 
requirements of Subpsrt E. of 10 CFR 
Part 450 

"Public care institution" means a 
public or nonprofit institution which 
owns — 

(1) A facility for long-term core, 
rehabilitation facility, or public health 
center, as described in Section ir333 of 
the Public Health Service Act (42 U S C 
300* 3. 80 Stat 2270). or 

(2} A residential child care center, 
which is an institution, other than a 
foster homa. operated by a public or 
non-profit Institution and is primarily 
intended to provide full-time residential 
care with an average length of stay of at 
least 30 days for at least 10 minor 
persons who are In the care of iuch 
institution as a result of a finding of 
abandonment or neglect or of being 
persons in need of. treatment or 
supervision. 

"Public or nonprofit institution" 
means an institution owned and 
operated by — 



(1) A State, a political subdivision of a 
State or in agency or Instrumentality of 
either, or 

(2) A school or hoapital which la. or 
would be in tha case of such antltlea 
situated in American Samoa, Guam. 
Puerto Rico, and tha Virgin Islands, 
exempt from income tax under Section 
501(c)(3) of the Internal Ravenua Coda of 
1954. or 

(3) A unit of local government or 
public care institution which is. or 
would be in the case of such entities 
situated in American Samoa. Cuam. 
Puerto Rico, and ths Virgin Islsnds. 
exempt from income tax under Section 
501(c)(3) or 501(c)(4) of the Internal 
Revenue Code of 18M. 

"School" means a public or nonprofit 
institution which — 

(1) Provides, snd is legally suthorized 
to provide, elementsry educslion or 
secondsry education, or both, on s dsy 
or resldentisl bssis; 

(2}(A) Provides, snd is legally 
authorized to provide, a program of 
education beyond secondary education, 
on s dsy or resldentisl besls; 

(B) Admits ss students only persons 
heving s certificate of grsdustion from a 
school providing secondery educetion, 
or the recognized equivalent of such 
certificate. 

(C) Is accredited by s nstionslly 
recognized accrediting sgency or 
sssoctstion. snd 

(U) Provides an educational program 
for which it awards e bachelor's degree 
or higher degree or provides not less 
than a two-year program which is 
acceptable for full credit toward such a 
degree at any institution which meets 
the preceding requirements and which 
provides such a program. 

(E) Provides not less than a one-year 
program of training to prepare students 
for gainful employment in s recognized 
occupstion snd which meets the 
provisions cited in subdivisions (A). (B). 
and (C) of subpsragraph (2) above, or 

(4) Is s local educetionel sgency 

"School facilities" means buildings 
housing classrooms, leborstones. 
dormitories, athletic facilities, or related 
facilities operated in connection with a 
school 

"Secretary" means the Secretary of 
the Department of Energy 

"State" means, in addition to the 
several Stales of the Union, the District 
of Columbia. Puerto Rico. Cuam. 
American Samoa, and the Virgin 
Islsnds 

"State energy sgency" means the 
State agency responsible for developing 
State energy conservstlon plsns 
pursuant to Section 362 of the Energy 
Policy snd Conservation Act. or. if no 



such agency exists, s Stste agency 
designated by the Governor of such 
Slate to prepare and submit the^Sisis 
plan required under Section 3*4 of the 
Energy Policy end Conservation Act, ae 
amended by the Energy Conservation 
and Production Act. 

"Stats hospitsl facilities ajency" 
means an existing agency which is 
broadly representstlve of the public 
hospitsls and the nonprofit hospitals, or. 
Lf no such sgency exists, an agency 
designsted by the Governor of such 
Sfste which conforms to ths 
requirements of this definition. 

"Stste school facilities agency** meane 
an existing sgency which is brosdly 
representstlve of public institutions of 
higher educslion. nonprofit Institutions 
of higher educstion. public elementery 
and secondsry schoois, nonproft 
elementary snd secondsry schools, 
public vocstional education Institutions, 
nonprofit vocational education 
Institutions, snd the interests of 
hsndlcspped persons in a State or. If no 
such sgency exists, sn sgency which is 
designsted by the Governor of such 
State which conforms to the 
requirements of this definition. 

'Technical assistance" means s 
program or ectivity for (1) the conduct of 
specielized studies to identify and 
specify energy savings and rcleted cost 
savings that sre likely to be realized ss 
a result of either modifying maintenance 
and operating procedures in s building, 
or both, and (2) the planning or 
administration of such specialized 
studies For States, schools snd 
hosptiels. which ere eligible to receive 
grants to carry out energy conservation 
measures, the term also means the 
planning or administration of specific 
remodeling, renovstion. repeir. 
replacement, or insulation projects 
related tu the installation of energy 
conservation solar energy or renewable 
resource measures in a building 

"Unit of local government' mesns the 
government of e county, municlpelity, 
parish, borough, or township, which Is a 
unit of genersl purpose government 
below the Stele, determined on tha bests 
of the same principles ss ere used by the 
Bureeu of the Census for general 
statistical purposes, the District of 
Columbis. American Samoa. Guam, end 
the Virgin Islands, the recognized 
governing body of en Indien tribe which 
governing body performs substantial 
governmental functions, hbrsncs owned 
by sny of the foregoing, end public 
libraries which serve sll residents of s 
political subdivision below ths Stste 
level, such ss s community, district or 
region, free of charge and which denva 
et leest 40 percent of their operating 
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funda from tax revanuea of a taxing 
authority below the Stale level 

f 435.3 /Uftmsntetretlon of grants. 

(a) Crania provided under thla part 
ahall comply with applicabla law 
Including, but without limitation, the 
requirement! of — 

(1) Fedaral Management Circular 73-2. 
34 CFR Part 251. entitled "Audit of 
Federal Operatione and Programs by 
Executive Branch Agenclea". 

(2) Federal Management Circular 74—4. 
34 CFR Part 255. entitled "Coat 
Principlei Applicable to Crania and 
Contracts with Stata and Local 
Covernmenta". 

(3) Office of Management and Budget 
Circular A-102. 42 FR 45828. entitled 
"Uniform Administrative Requirementa 
for Crants-in Aid to State and Local 
Governments". 

(4) Office of Management and Budget 
Circular A-110. 41 FR 32010. entitled 

Crants and Agreements with 
Institutions of Higher Education. 
Hospitals, and Other Nonprofit 
Organizational 

(5) Office of Management and Budget 
Circular A-dfl. entitled "Catalog of 
Federal Domestic Assistance". 

(6) Office of Management and Budget 
Circular A-C7. entitled "Rules and 
Regulations Permitting Federal Agencies 
to Provide Specialized or Technical 
Services to State and Local Units of 
Government under Title 111 of the 
Intergovernmental Coordination Act of 
1966 , 

(7) Treasury Circular 1082. entitled 
Notification to States of Grant-in-Aid 

Information" and 

(8) Civil rights requirements of luw 
administered pursuant to the DOE 
Organization Act and the following 
public laws Title VI of the Civil Righti 
Act of 1964, Section 10 of the Federal 
Energy Administration Act of 1974. 
Section 401 of the Energy 
Reorganization Act of 1974. Title LX of 
ihe Higher Education Amendments of 
1972. Section 504 of tha Rehabilitation 
Ac* of 1973. and the Age Discrimination 
A of 1975 

(b) Grants provided under this part 
ihall comply with such additional 
procedure applicable to this part as 
DOE mr.y from limi to time prescribe for 
the ad'mnislration-of grants 

| 455 4 Recordkeeping. 

Each State or other entity within a 
Stale receiving financial assistance 
under this part shall maka and retain 
records required by DOE. including 
records which fully disclose the amount 
and disposition of the financial 
assistance received, the total cost of the 



adminlitration and tha activities for 
which asaiatance ia givan or used, the 
source and amount of any funda not 
suppliad by DOE; and any data and 
Information which DOE datenmnes are 
necessary to protact tha Intartat of the 
United States nnd to facilitate an 
effective financial audit and 
performance evaluation. The Secretary, 
or an y of her or hia duly authored 
representatives, ahall have acceaa. until 
three years after the completion of the 
activities involved, to any books, 
documenta. receipts or other records 
which the Secretary dcterminea are 
related or pertinent, either directly or 
indirectly, to any financial assistance 
provided under this part 

f 455 5 Suapenslon and termination of 
grants. 

The Secretary may suspend or 
terminate financial assistance under a 
previously approved application if the 
Secretary determinea the applicant haa 
failed to comply substantially with the 
terma and conditiona set forth In the 
application and thia part Suapenalon 
nnd termination procedures shall be aa 
set forth in OMB circulars A-102 and A- 
110 a s applicable 

Subpart B — Preliminary Energy Audit 
and Enargy Audit Grant Procedures 

| 455. to Purpoae and scope, 

(a) This subpart contains the 
regulutiona whereby the Federal 
Covprnment shall provide financial 
assistance for preliminary energy audits 
and energy audits 

(b) Prcliminury energy audits arc to be 
performed by States for the purpose of — 

(1) Determining the energy use 
characteristics of eligible school and 
hospital facilities, and buildings owned 
by units of local government and public 
care insituhons. including the aire. type, 
rate of energy use and major energy 
using systems of such buildings within 
the State. 

(2) Estnbtithing a data base from 
which reasonably accurate estimates 
can be mode of the number of eligible 
institutions, the number of qualifying 
buildings and patterns of energy 
conservation needs Including an 
indication of !he opportunities for use of 
solar or other renewable energy sources 
and 

(3) Assisting Stales in development of 
a sound and complete State Plan which 
is a prerequisite to receipt of financial 
assistance for technical assistance or 
energy conservation, measures, 
including solar energy or other 
renewable resource measures 



(c) Energy Audita are to be performed 
by Statea or algibla schools, hospitals, 
unita of local government and public 
cure Institutions for tho purpose of — 

(1) Determining Ihe energy use 
characteristics of aliglbla school and 
hospital fiicilities. und buildings owned 
by units of local government and public 
care institutions including the size. type, 
rate of energy use and ma|or energy 
using syatems of such buildings within 
the State. 

(2) Identifying and encouraging 
adoption of energy conaervation 
maintenance and operating procedures. 

(3) Indicating potential, if any. for 
acquiring and installing energy 
conservation measures, including 
possible uae of solar energy or other 
renewable resources, and 

(4) Providing, to the greatest extent 
practical, consistent information 
necessary to identify those buildings to 
receive priority for additional financial 
assistance 

9 455.1 1 Financial aasJatanca. 

(a) DOE shall provide financial 
assistance from sums appropriated only 
upon application in accoidance with the 
provisions of this Subpart 

(b) The Secretary may make grants for 
purposes of conducting preliminary 
energy audits and energy audits of 
school facilities and hospital facilities 

(cl The Secretary may make grants for 
purposea of conducting preliminary 
energy audits anJ energy audits of 
buildings owned t>y units of local 
government and public care 
institutions 

§ 455.12 Cost sharing. 

(a) Amounta made available under 
this subpart, together with any other 
amounts made available from other 
Federal sources, may not be used to pay 
more than 50 percent of the costs of a 
preliminary energy audit or an energy 
nudit. except as provided in paragraph 
(b) of this section 

(b) The Covernor of a State may 
request a grant of up to 100 percent of 
the costa of any preliminary energy 
audit or energy audit for schools or 
hospitals When financial assistance in 
excess of the 50 percent cost share 
limitation is provided to e Stale the sum 
allocated to that State for technical 
assistance and energy conservation 
measures, including solar or other 
renewable resource measures shall be 
reduced by un equal nmount Such funds 
shall he rcullocaled among all other 
Stales on the same basis as the initial 
allocation The Secretary may make 
such a grant if the State has 
demonstrated that — , 

I 
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(1) The State would otherwise b« 
unabla to participate in tha program: 
and 

(2) Tha amount of tha additional 
financial ataiatanca requeated U tha 
minimum necessary to allow lha Stata to 
participata. 

(c) Whara a Stata baa expended fund* 
without financial aaaiatance under thia 
subpart for the conduct of preliminary 
energy audita or energy audita 
commenced on or after November 9. 
1978, tha Secretary may. upon 
application and tpproval under thia 
iubpart, accept all or any portion of 
•uch expenditures at constituting Stata 
matching fund*. 

(d) To the extent that funda allocated 
to a State for preliminary energy audits 
tnd energy audits are not needed 
because all potentially eligible buildinga 
hsve had or will hava sn energy audit or 
its equivalent conducted such funda 
may be mada avsilable for technical 
assistance or energy conservation 
measures. DOE shall, upon request by 
the State, redistribute funds not needed 
for preliminsry energy audits and energy 
audits to the State allocation for 
technical assistance or energy 
conservation measures, as sppropriate, 
snd such funda shall be in addition to 
those which would oi^ wise be 
available for such purpoaea. 

(e) Amounta made available from 
other than Federal aources shall come 
from State, local, or private aourcea and 
shsll not be derived from revenue- 
sharing or any other Federal source, as 
determined by the Secretary 

f 455 U AXocatton of funda. 

(s) Finsncial assistance for conducting 
preliminary energy audita snd energy 
audits of school fsdlllies and hospital 
facilities shsll be sllocaled among the 
Slates by multiplying the sum available 
by the allocation factor (F) 

(b) Financial assistance for 
conducting preliminary energy audits 
and energy audits of buildings owned by 
units of local government and public 
care institutions ahall be allocated 
among the Sta tea by multiplying the sum 
available by the sllocation factor (F) 

(c) The allocation factor (F) shall be 
determined by the formula — 



r - ( )♦ ( 7 g> ) ♦ ( sc ) 

( n ) { 57? j ( jg C ) 



where, ss determined by DOE — 

(1) n is tha total number of States. 

(2) SP is tha population of the State, ss 
determined from 1970 census estimates. 



"Current Population R a porta" Seriea p- 

23. number 042. or territory aa 

da tannin ad from 1973 canaua eatimatea. 

"Current Population R a porta" Seriaa p- 
25. number 003; 

(3) NP ia 217.020.000, the total 
population of all Statea; 

(4) SC la tha aum of the Stata a heating 
and cooling degree daya. aa determined 
from NaJtpnal Oceanic and Atmosp 1 nc 
Administration data for the thirty ye^.- 
period. 1941 through 1970: and 

(5) NC ia 347,729. tha sum of all Statea' 
heating and cooling degree days. 

(d) Financial assistance allocated to a 
State pursuant to this subpart for a grant 
program cycle which remaina 
unobligated at the e.»d of the grant 
program cycle shall, if available, be 
rcnllocsted under paragraphs (a) or (b) 
of this section, as appropriate, In the 
subsequent grnnt progrnm cycle 

f 455.14 SubmleeJon and review of 
applications. 

(a) To be eligible to receive financial 
assistance, a State shall complete and 
submit sn original copy of tha 
application to the Secretary Such 
application shall be signed by the 
Governor or his designee. 

(b) The first Slate application shall be 
submitt2d not later than 30 days after 
the effective date of this subpart. 
Subsequent State applications shall be 
submitted for each grant program cycle 
on or before the date established by the 
Secretary for — 

(1) Schools and hospitala. 

(2) Buildings owned by units of looil 
government and public care Institutions, 
or 

(3) Both 

(c) The State shall consult with 
representatives of schools, hospitals, 
units of local government and public 
csre institutions during tha preparation 
of applications for financial assistance 
for preliminary energy audits and energy 
audita 

(d) The Governor may request an 
extension of the submission date for a 
State's application by sending s written 
requeit to the Secretary prior to the date 
upon which it is due An extension will 
only be provided for good cause shown 
Such a request shnll include a brief 
discussion of work remaining to be done 
on the spphcotion and time required for 
its completion An extension shall not 
exceed 00 days except where sdditional 
time may be required by a State to enact 
enabling legislntion. or where the 
Secretary finds an additional extension 
to be consistent with tha overall 
objectives of the Act and tha 
requirements of this subpart. 



(a) The Secretary shall review each 
timaly Stata application and provide 
financial aaaistance if the Secretary 
determines that the application maeta 
tha objectivea of the Act and the 
requirements of thia aubpert. 

(0 All or any portion of an application 
under thia aection may be disapproved 
to tha extent that funds are not 
available under thia aubpaii to cany out 
such application or portion thereof 

(g) Tha Secretary shall atate In writing 
the reasons any application is 
disapproved Apphcntiona not approved 
by thr Secretary may be resubmitted by 
the applicant at any tima within the 
grant program cycle in the same manner 
as the original application, and the 
secretary shall approve such 
resubmitted application if it Is found to 
be in compliance with the requirements 
of this subpart Amendments of an 
application shall, except as the 
secretary msy otherwise provide, be 
subject to approval in the same manner 
as the original application. 

| 455.15 Content of application*. 

(a) An application shall contain — 

(1) The name and mailing address of 
the proposed State grantee; 

(2) A budget which shall include 
identification of the sources, amounta, 
and intended use of non-Federal funda 
required to meet the cosl-aharing 
provisions of section 455 12, and 

(3) Assurance thst audit procedurea to 
be employed will meet the requirementa 
of Subpart E of 10 CFR Part 450. 

(b) For each program for which 
financial assistance is sought, a State 
application shall also contain — 

(1) A timetable, including a listing of 
milestones for the activitiea to be 
carried out by calendar quarters for 
esch program for which financial 
assistance will be provided; 

(2) A description of material! to be 
developed and adopted, or an 
identification of existing materiala to be 
used, to meet the requirements for 
conducting preliminary energy sudits 
and energy audits set forth in Subpart E 
of 10 CFT Part 450. including provision 
of data concerning heating degree days, 
cooling degree days, insulation, and 
wind speed for regions within the State; 

(3) A description of the training to be 
provided (hote persons who will 
conduct energy audits Such training 
shall, at a minimum, use aa instructors 
architects or engineers who have had 
practical experience in performing 
energy audits The minimum 
qualification! of those attending the 
trnlnlng courm, and thn minimum 
quantitation* of those who will he 
permitted to perform energy audits 
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without having s (tended the training 
count, shall alto be deecribeai 

(4) An axplanation of how ths size of 
(he sampla and (ha selection of sample 
buildinga will b« determined In thoaa 
instancaa whara ■ sampling 
methodology la used in tha conduct of 
preliminary anargy audita. 

(5) A description of tha mathod which 
will b# used to adviaa sligibJe 
Instituttona of tha availability of 
assistance under thia subpart and tha 
amounts available by categories of 
institutions at determined undaf 
paragrsphe (c)(3) and (dX2) of thia 
section 

(c) A Slate application for financial 
aiilitance to conduct preliminary 
energy auditi and enargy audita of 
■chool and hoipital facilitiea ihalJ 
contain — 

(1) A description of the procedure! the 
Stale will uie to provide funding or 
services to thoae schools and hospitals 
which are willing and able to conduct 
their own energy audita; 

(2) A justification for any funding 
applied for In exceai of the 50 percent 
limit provided In paragraph (a) of 

I 455 12; 

(3) A description of the method by 
which funda will be apportioned 
between ichool facilities and hospital 
facilities, including a justification for the 
apportionment if fewer than all such 
facilities will be audited. 

(4) An explanation of the manner in 
which activities to be conducted shall 
be consistent with — 

(i) Related State programs for 
educational facilities in such Stale, and 

(ii) Stale health plans under Sections 
1524(c)(2) (42 U S C 300m-3; 5fl Stat. 
2247) and 1603 (42 U S C 300o~2. M Stat 
2259) of the Public Health Service Act. 
and 

(5) A description of the actions taken 
by the State to solicit and consider the 
v»ews of representatives of schools and 
hospitals during the preparstion of the 
State's application. 

(d) A Stale application for financial 
assistance to conduct preliminary 
energy audits and energy audits of 
buildings owned by units of local 
government and public care institutions 
shall contain a description of — 

(1) Tha procedures the State will use 
to provida funding or services to those 
units of local government and public 
care Institutions which are willing and 
able to conduct their own energy audits 

(2) The method by which funds will be 
apportioned between buildings owned 
by units of local government and public 
care institutions including a justification 
for the apportionment if fewer than all 
these buildings will be audited, and 



(3) The action taken by the State to 
solicit and consider the views of 
representatives of units of local 
government and public cara institutions 
during the preparation of tha State s 
application. 

(a) A Stata application shall set forth 
procedures — 

(1) By which buildings or complexes 
eligible for preliminary enargy tudlts 
and energy audita will be Identified, and 
a listing thereof prepared and 
maintained 

(2) For the State to participate, on a 
selective sampling basis, in the 
performance of on-site energy audits to 
assure that the findings present a 
reasonably thorough and accurate 
assessment of the buildings surveyed, 
and 

(3) For the State to conduct follow-up 
visits, on a selective sampling basis, to 
ascertain the degree of implementation 
of energy audit results. 

| 455.1s Uaaoffunda. 

(a) A Stste shall either carry out 
preliminary energy audits and energy 
audits of schools and hospitals, or 

provide for the conduct of such audits 
by schools and hospitals, through usu of 
funds which the State haa received 
pursuant to parograph (b) of | 455 11 

(b) A Stutc ^ hall either carry out 
preliminary energy audits and energy 
audits of buildings owned by units of 
local gov*r"~ Z7.\ .iiu public care 
institutions, or provide for the conduct 
of such audits by units of local 
government and public care institutions 
through the use of funds which the State 
has received pursuant to paragraph (c) 
of 5 455 11 

(c) No financial assistance provided 
under this subpart shall be expended 
for— 

(1) The audit of— 

(1) A vacant, unused or condemned 
building. 

(ii) A stadium which is part of s 
school facility used primarily for 
exhibitions Tor which admission is 
charged and which is not also generally 
used for intramural spor's and physical 
fitness programs generally available to 
all students, or 

(ill) A building or complex owned by a 
unit of local government or s public care 
institution — 

(A) Not primarily occupied by such 
institution, or 

(D) Which is intended for sea sonal 
use. and 

(2) The purchase or acquisition of any 
single pieca of equipment or personal or 
personal property costing more than 
$300 to be used in conducting 
preliminary energy audits or energy 



audits, unless prior written approval hss 
been obtained from DOE. 

(d) Of the financial assistance 
privided to a State under thia subpart, 
not more than 15 percent shall be 
expended for — 

(1) Administrative expenses: 

(2) Development of materials for the 
cunduct of preliminary energy audits 
and energy audits, 

(3) Training of personnel to conduct 
energy audits; 

(4) For conducting preliminary energy 
audits and sample energy audits, and 

(5) For monitoring and evaluation. 

(e) At least 75 percent of the financial 
assistance provided under thia part shall 
be uaed in conducting energy audits of 
buildings. Including costs of personnel 
attendi.-"- trsini ng sessions conducting 
by the S.ate preparatory to performing 
energy audits 

| 455.17 Reporting requirement*. 

(a) Each State receiving financial 
assistance under this part shall submit 
to DOE to a quarterly program 
performance report and a quarterly 
financial statement. The reports shall be 
submitted to DOE within 15 days 
following the end of each calendar 
quarter 

(b) The quarterly program 
prrformunce report ahall include — 

(1) Kor (hone buildings which have 
~**„c VCu u jji l i umna ry energy muJiI or 
an energy audit, a summary of the 
categories, types of ownership, 
functional uses, gross square feet and 
energy use levels, and 

(2) For those buildings which have 
received an energy audit — 

(A) An estimae of the savings 
anticipated from energy conservaion 
operation and maintenance ptocedure 
changes identified, and 

(8) An approximation of the energy 
savings indicated from applicable 
energy conservation measures if thj 
procedure used by the State results in 
such information or a summary of the 
number of buildings for which the 
energy audit indicates potential for 
energy conservaion measures including 
solar energy and renewable resource 
measures 

fc) The second quarterly report shall 
also Include — 

Tho total sum required for energy 
audits of buildings whose owners have 
been advised of selection to receive an 
energy audit, 

(2) A copy of the materials adopted by 
the State for conducting energy audits. 

(3) The apportionment of funds 
pursuant to subpai agraphs (c)(3) snd 
(d)(2) of | 455 15 and the data on which 
such apportionment was based. 
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(4) TVe hating of mattaOone and their 
buildings compiled punttwt to the 
provleione of |*rogrep*j (e)(1) | 4»1* 
aummeHsod by category, type* of 
ownership, And functional ear. 

(5) Any necessary revisions to the 
eatimata of the) cfcnrmctarlettca and 
energy conservation potential of 
buildinfs owntd by tidbit huititnUona 
resulting from tha sempie preliminary 
energy audita, if a sampling approach 
was used. 

(d) Coplaa of preliminary energy audit 
and energy audit report ■ made by or 
fumiahad to the Sute undar | 450.45 of 
10 CFR Part 450 shall be aubmitted to 
DOE together with the quarterly report 

(a) Reports ahall contain such other 
information aa may be required by DOE. 
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and for tuMn^i Owns* by Unft* of 
Local Government anal Pubste Can 
tnatftuttonsj 

AOCMCT Department of Energy, 
ACTIO* Hnel ruk. 

tUMMANY: The Department of Energy 
(DOE) is Issuing ■ final regulation far 
cost i ha ring grant program* lo reduce 
ths energy uaa ar.d anticipated energy 
coaU for (1) schools and hospitals and 
(2) buildings ownsd by units of focal 
gov eminent and public care institutions. 
These objective! are to be achieved by 
providing financial assistance for 
identifying sne*gy conservation 
maintenance and operating procedures; 
conducting technical assistance) 
programs to identify and evaluate 
etteineble energy conservation 
objective* and, for schools and 
hoipitals, acquiring snd installing 
snsrgy conssrvatiou measure*, including 
solar and other renewable resource 
me a ■ urea. This is tha second and final 
segment of DOE regulations for 
implsuisntstion of programs established 
pursuant to Title ID of the National 
Energy Conservation Policy Act 
(NECPA). Pub. L 95-619, 92 Stat 320L 
The first portion of the programs 
provides financial assistance for the 
conduct of preliminary energy audits 
and energy audits for schools, hospitals, 
units of local government and public 
cere institutions pursuant to regulstions 
publiehed in the Federal Register on 
April 2, 1979 (44 FR 19340). Participation 
in both phases of ths programs is 
voluntary. The Secretary may maks 
grenta to schools, hospitals. ur«s of 
Iocs! government and public care 
institutions for technical essistance 
programs: to schools snd hospitals for 
energy conservstion measures, including 
solsr and othsr renews ble resource 
messures, and to Ststes for defraying 
sdministrstivs costs. 
DATiftr This regulstion is effective April 
17. 1979. States must submit Stats Plans 
to the Secretary on or before August 15, 
1979 Ths first grar , program cyds for 
technical assistance and energy 
conservation measures, including solar 
and other renewable resource me a ■urea, 
will begin on April 17, 1979 and will end 
on February 1. 19*0. 
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IV Discussion of Major Comments and 

Revisions • 
V. Additional Information 

L Introduction 

With tha issusnce of this final 
regulstion, the Department of Energy 
(DOE) smends Chapter Q of Title 10. 1 
Code of Federal Regulations, by sdding 
Subparts C through I to Part 456. This 
regulstion fulfills the remaining 
requirements of Title SI of the NstionaJ 
Energy Conservstion Policy Act 
(NECPA), Pub, L 95-619, 92 SUt 3206, 
which s mended Title m of the Energy 
Policy and Conservstion Act (EPCA), 
Pub. L 94-163, 69 Stat 871. by sdding 
Parts G and K to estsblish coat sharing 
energy conservstion grant programs to 
fund technical essittance programs for 
schools, hospitals, buildings owned by 
units of local govsrnment and public 
care Institutions, snd to fund the 
acquisition and installation of energy 
conservation m assures, including solar 
and other renewable resource measures, 
for schools and hospitals. 

On Jenuary 5, 1979, DOE published a 
proposed regulation which described 
this grant progam snd solicited 
comments from interested persons (44 
FR 1560). DOE received snd considered 
324 written comments and the testimony 
of 54 persons presented st hearings held 
In Wsshir„ n, D C; Chicago. Illinois; 
snd Sestt-i, Wsshington, on January 22- 
24. 1979. Summaries of the ma for 
comments received, s number of which 
resulted in changes to ths fin si rule, are 
discussed below. 

On April 2. J 979, DOE published a 
Anal regulstion implementing the first 
portion of the energy coneervatine ^rant 
programs sstabliahed under Title IH of 
NECPA (44 FR 19340). Ths first portion 
of these programs will provide financial 



assistance for the conduct of 
preliminary energy audits snd energy 
audits to Identify buildings suiuble for 
further energy conservation analysis, to 
identify maintenance end operating 
changes w^ich could save energy, end 
to estimate tha State- wide need and 
potential for conserving energy in 
eligible Uutitutiona. 

This second portion of the energy 
conservation grant programs authorized 
by Title 10 of NECPA provides ftnendal 
essistance for schools, hoepitels, units of 
local government end pmblic care 
institutions end coordinating agencies 
for conducting technical assistance 
programs to identify snergy and coat 
savings likely to be realized es a result 
of modifying maintenance and operating 
procedures in s building and as s result 
of implementing anergy conservstion 
measures. Including solsr snd other 
renewsble resource messures, in s 
building. This regulation elso provides 
financial sssistance for schools snd 
hospitals snd coordinsting agencies to 
scquire and install energy conservstion 
measures to reduce energy consumption 
or to sllow the use of slternstive energy 
sources. 

n. Elements of the Program 

Initially, s Stste must formulste s 
Stete Plan for ths operation of these 
grant programs snd hsve the Stste PUn 
spproved by DOE. Upon spprovsl of the 
State Plan, s Stete energy sgency will 
receive, review snd rank spnlications 
for financial sssistance for sligible 
schools, hospitals, units of local 
government and public cars institutions. 
Applicants must prepare end forward 
their spplications to the Ststs in 
sccordance with this regulstion snd the 
spproved State Plan. If applications ere 
determined by ths Ststs to be sligible 
for sssistance under this regulstion snd 
ths Stste Plen, the Ststs will rank sll 
buildings covered by those spplications 
in order of priority for funding. The Stste 
will then forward to DOE once ssch 
grant program cycle all eligible 
spplications together with its rankings 
of the buildings covered by those 
spplications. Among other things, ths 
Stete will elso identify those buildings 
proposed by the Stste for grant funding, 
based on ths priority ranking, and set 
forth ths funding, by building, 
recommended for each spplicant 

Upon spprovsl of Stste 
recommsndstions, DOE will make grant 
swsrds to applicants for up to 50 
percent of the coat of s technical 
sssistance program or snergy 
conservstion measure. In addition. DOE 
may mtka grant awards in excess of 50 
percent of total costs to schools or 
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hoepitele 1b t d999 of eevere hardship In 
■mounts recommended by the SlitU la 
accordance wiUi it* State PUo lor up to 
80 p9ro9nt of the coat of e technical 
assistance prograni or energy 
conservation measure. The total ■ mount 
of all auch hardship funding in 9 Stat* 
may not axcaad 10 percent of funds 
allocated to that State in a grant 
program cycle. 
A State may alao receive grants in 
m amounta not exceeding 5 percent of ail 
granta made in a State during a g;ven 
grant program cycle for the purpoeea of 
defraying the coata of administering 
technical assistance programs and 
energy conservation measure* granta, 

OL Notice of Grant Program Cycle 

DOE haa elected to use "grant 
program cycles" for ail NECPA Title m 
grant programs. For purposes of making 
granta for technical assistance programs 
and energy conservation measure*. 
Including solar and other renewable 
resource me a sure a. the first grant 
program cycle begina on the date of 
publicetion of this regulation. State 
Plans under this regulation are due 120 
daya from the beginning of the cycle. For 
fiacal year 197* NECPA authorize* 
appropriationa in the amount of $180 
million for schools and hoapitala and 
S17 5 m:*Uon for unite of local 
government end public cere Institutions. 
Subject to the availability of these 
monies. Table 5 presents the amounta 
allocated to Statea for the firat grant 
program cycle Except aa may otherwiae 
be specified by the Secretary, thla first 
grant program cycle for technical 
assistance and energy conservation 
meaaurea shall end February 1. loea 

IV Discussion of Major Comments end 
Revisions 

State Plan Submission* 

Sections 394(a) and 400D(s) of EPCA 
direct the Secretary to invite State 
energy agenaea of each State to aubmit 
St te plana to DOE within *) daya after 
the effective date of thla regulation. 
However, the law alao permite the 
estabhahment of a longer period of time 
for thia purpoae ii there ia "good cauae" 
for auch action. Becauae the final 
regulation for preliminary energy audita 
and energy audita haa been so recently 
issued, and since the development of 
State Plana In great measure dependa on 
the reauite of the preliminary energy 
audita conducted In accordance with 
thoae final regulations, there is good 
cause for extending the time in which 
State Plans may be submitted to DOE 
Accordingly. | a$5n has been revieed 
to permit 120 daya. rather than the 00 



daya proposed, for their submission. 
This extension ahould permit Statea to 
conduct a sufficient number of 
preliminary energy audita to Insure 
complete and comprehensive Slate 
energy planning. 

Eligible Institutions and Buildings 

Several comment a addressed the 
range of institutions that may be eligible 
to receive grant funding. The definitions 
that determine which institutions ere 
eligible for Federal grant funds are aet 
forth Ln 10 CFR 46U. States, ee i result 
of their licensing and oversight 
authorities with respect to such 
institutions, are in the best position to 
epply thoee definitions to institutions 
within their Jurisdictions when they 
review and evaluate grant applications 

Comments alao addressed the range 
of buildings that may be eligible for ' 
Federal financial aaaiatance. Buildings 
covered by applications from eligible 
inatitutiona that house resources for the 
arte, humanities and for historic 
preservation (such ss libraries, arts 
centers, etc) In connection with schools, 
hospitals, units of local government and 
public care inatitutiona may be eligible 
for financial aaaiatance if auch buildings 
conform to the requirements of Pari 455. 
Although buildings owned by local 
educauonaj agenciea and uaed primarily 
aa adminiatrstive buildlnga are eligible 
for prejiminary energy audit *nd energy 
audit funding, tuch adminiatrative 
buildings are not eligible for' granta for 
technical assistance programs or energy 
conservation measures. 

Energy Conservation Maintenance and 
Operating Procedures 

An important element of these granta 
programs is the identification of energy 
conservation maintenance and 
operating procedure! which require no 
aignificent expenditure of hinda. The 
implementation of auch procedures, 
once identified by an energy audit or 
technics! aaaiatance program, ahould 
result in substantial energy savings. 
Therefore, as a prerequisite to further 
participation m thia progrs j, the 
propoaed regulation required applicants 
to implement all identified energy 
conservation maintenance and 
operating procedures prior to submitting 
a grant application for a technical 
aaaiatance program or energy 
conaervation measure. 

This requirement haa been modified in 
the final regulation to permit applicant* 
to be eligible for technical assistance 
program or energy conservation 
measure granta without having 
implemented all energy conservation 
maintenance and operating procedures 



if satisfactory written justification for 
not implementing any auch procedure Is 
provided. Such justification will be 
considered astiafactory If it 
demonstrates that Implementation of a 
maintenance and operating procedure 
recommended by en energy audit report 
or technical aaaiatance report would 
violete an applicable health or safety 
code, would require special training for 
maintenance or operating personnel 
which cannot be completed prior to 
submitting a grant application, or would 
create other auch overriding 
circumstances that make 
implementation ImprecticeL 

Technical Assistance Anafytt 
Qualifications 

NECPA directs that DOE establiah 
factors which may be uaed by a State in 
prescribing criteria for identifying 
persons qualified to conduct technical 
assistance programs. It is essential that 
only thoae individuals possessing the 
relevant "background, training and 
experience be considered aa qualified 
technical aaaiatance analysts Therefore 
the proposed regulation required aa a 
minimum that technical aaaiatance 
analysts have experience tn energy 
conservation and be registered 
professional engineers or architect- 
engineer teams. Numerous comments 
were received regarding these 
qualification factors. Among other 
things it waa suggested that the 
qualifications were overly restrictive 
and that they excluded certain groups 
from participating in the technical 
aaaiatance phaae of the program. Others 
suggested that States ahould be 
responsible for establishing programs 
for qualifying technical aaaiatance 
analyata. A number of comments stated 
that many architects and architectural 
firms have the necessary experience to 
perform technical assistance programs, 
and auggeated that architecta be 
permitted to conduct a technical 
aaaiatance program independently 

It ia the intent of thia regulation to 
establish minimum qualifications for 
technical assistance analyata to insure 
thst participating inatitutiona select 
individuals or firms able to perform the 
very complex and detailed technicsl 
aaaiatance program, accordingly, the 
final regulation apecifiea that the 
technical assistance analyst should be a 
registered professional engineer or. 
ideally, an architect and an ensineer 
working aa a team. However, the final 
regulation haa been modified to permit a 
State to apecify auch alternative 
qualifications aa It may deem 
appropriate and aa are included in Ita 
approved State Plan Such alternative 
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qualifications »wt tneure that the 
technical iMlittnct analyst has 
sufficient experience and training to 
perform all of the minimum 
wquirementa of a technical assistance 
program. 

An architect -engine** teem provides 
an especially suitsble combination of 
professional tkilla to perform tha 
comprahanaWa analysis of tha building 
or bulldlngi required for a tachnical 
assistance program. Several comments 
raited questions concerning tha effect of 
the minimum requirements for technical 
assistance analysts and tha contractual 
relationship between architectural firms 
and engineering firms which desire to 
perform Jointly tachnical assistance 
programs. No prior relationship Is 
required nor was It DOE* a intent to 
preclude either member of the team, 
individually, from functioning as tha 
prime contractor for a technical 
ataiatance program. • 

Several comments pointed out that tha 
provision which requires thai technical 
aaalatanca analysts be free from 
conflicting financial interests may 
prevent technical aaaiatance analysts 
from performing the detailed design 
functions which may be necessary under 
the energy conservation measures phase 
of these programs. This proviaion is 
intended to exclude thoee individuals 
having a financial interest in tha 
products or equipment acquired and 
in at a Had under an energy conservation 
measures grant A State must establish 
procedures, aa a pari of its State Plan, to 
implement these requirements- These 
procedures must also exclude any other 
individuals having financial interests 
which conflict with tha proper 
performance of their duties. This 
requirement should not be construed to 
preclude technical assistance analysts 
from performing detailed design or 
inspection services under tha energy 
conservation measures phaae of these 
programs 

Technical Aseistance Procedure* 

It is essential that a technical 
aaaiatance program consist of a 
thorough survey end analyaia of both 
- the building envelope and the building's 
energy-using systems. A few commenta 
suggested that thermographic 
inspections of the building be required 
aa part of a technical aaaiatance 
program While such methods are a 
valuable tool in analyzing a building, tha 
final regulation doea not apecify any 
methoda to be utilized aa part of a 
technical aaaiatance program. It is left to 
the discretion of the technical aaaiatance 
analyat to select tha methods which, in 
the analyst's judgment, are the moat 



appropriate lor tha building which Is 
being analyzed. 

Eligible Energy Conservation Measures 

Several cotnmanU sugeeetsri that DOB 
expand tha pant programs for schools 
and hospitals to fund experimental 
energy conservation measure* A list of 
previously demonstrated energy - 
conservation meeeuree, mchufing solar 
and other renewable resource measures, 
is set forth in I 4&&A2. Solar measures 
eligible for funding Include both active 
end passive solar snergy systems, as 
well es other renewable resource 
measures. This hat is not all inclusive. 
Other measures identified in e technical 
assistance program or an energy audit 
performed pursuant to Subpart C of 10 
CFR Part 450. which have an average 
aimple payback of mora than 1 year and 
less than 15 years, may be Included in 
any grant application. A complete 
description of such measures must 
accompany the application. The 
description must include calculations 
snd other technical data which indicate 
the projected cost and energy savings of 
such measures. Aji experimental energy 
conservetion measure for which an 
applicant cannot adequetely project 
costs and energy savings will not be 
considered for funding. 

Consideration of Solar and Other 
Renewable Resource Measures 

In view of comments received, and 
due to the desirability of increesed 
utilization of solar energy, to reduce 
consumption of nonrenewable energy 
resources, the final reguletion reflects 
grester emphasis on conversions to 
solar and other renews ble resource 
systems, where appropriate 
Specifically, certain basic data 
regarding e buildlng'a potential for solar 
applications will be collected during the 
preliminary energy audit snd energy 
audit phaas of tha program. Upon 
analyaia of preliminary energy audit 
data, the State should be able to specify 
in ita State Plan the extent to which, and 
by which methoda. utilization of solar 
ayatema will be encouraged within that 
State Each technical aaaiatance 
program must tncluds sn evaluation of 
the building's potential for solar 
conversion snd sn Identification of sny 
known zoning ordinances snd building 
codes which msy plsce restrictions on 
or barriers to the installation of solar 
energy ayatema. It ia intended that, 
initially, the technical ssaistance snalyst 
wiil svshiste ths dsts collected during 
the preliminary energy audit and energy 
audit pheae of the program. If. upon 
completion of thia initial evaluation, it Is 
determined that the building haa 



potential for conversion to solar or other 
renewable rooo u r ce measures, tha 
technical aaalatanca analyst will 
undertake a sacra detailed analysis of 
the coats and energy coat savtafi 
associated with tha acquisition and 
Installation of such measures. 

Leased Equipment 

Several comments suggested that the 
installstion and use of equipment which 
is normally leased such ss computer 
control systems, qualify ss an eligible 
energy conservation me e sure. The final 
reguletion has been changed to permit 
grants for the costs of installing and 
connecting leased equipment, such ss s 
computer-operated energy monitoring or 
control system. However, the recurring 
lease costs associated with leased 
equipment, which typically include 
maintenance and service costs, are not 
eligible for funding. To calculste the 
simple payback period for leased 
equipment, the procedure set forth in 
! 455.52(w) shall be used. This 
procedure is required to Insure that 
recurring leese costs are considered in 
the overall evslustion of such s 
proposed manure, 

Starting Date for Eligible Programs and 
Measures 

Several comments requested e change 
in a proviaion of the proposed reguletion 
to permit the funding of technical 
essistance programs and energy 
conservetion messures. Including solar 
and other renewable resource messures, 
begun prior to November 9, 197ft. The 
conference committee report 
accompanying NECPA indicates that 
project costs incurred prior to November 
ft, 1978 are not to be conaidered eligible 
for grant funding. Accordingly, this 
suggestion hss not been adopted. 
However, expenditures for e technical 
assistance program commenced on or 
after November 9, 1978. may be wholly 
or partially classified by the Secretary 
as non-Federal funcls for the purposes of 
matching a grant for the scquisition and 
Installation of energy conservation 
measuret identified by such technical 
aaaiatance program 

Applicant * Submissions to States 

A number of comments rsised 
questions concerning the manner in 
which institutions are to file 
applications for technical aaaiatance 
program granta and energy conservstion 
messures grants. The requirements 
governing applications for grant funds 
are contained in Subpart E of Part 453 
and have been modified only slightly 
from their proposed form. Since 
applicants must forward grsnt 
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applications to a But a for review, 
evaluation and ranking, applicant! may 
elso ba required to submit their grant 
applications in con f or mi ty with ana 
additional procaduraa or requirements 
prescribed by tha SUta m tha St a la Plan, 
Thla reguleuon, however, doaa not 
prohibit two or mora Institution* from 
submitting a slngla application to tha 
State. Indeed, DOE encourages States to 
permit Institutions to apply for grant 
funds through a coordinating agency 
(such as tha State, a State hospital or 
school facilities agency, or a regional or 
district organization representing 
schools or hospitals] which could act as 
an agent for institutions whose buildings 
are covered by tha coordinating 
agency's application. The use of 
coordinating agendas may: (1) Reduce 
the administrative workload for 
Institutions, (2) introduce economies of 
seals for applicants, (3) sHow 
institutions, which might otherwise lack 
the expertise or resources, to 
participate, and (4) expedite tha 
processing of applications and tha 
adminiatration of tha program. 

State Evaluation and Ranking of Grant 
Application* 

The State evaluation and ranking 
requirements set forth in II 456.70 and 
455 71 elicited a number of comments 
and requests for clerifiLation. These 
provisions have bean revised primarily 
to Incorporate several suggested 
changes to the ranking criteria and to 
clarify the procedure to ba used for 
ranking applications for technical 
assistance programs and energy 
conservation measures. 

The evaluation and ranking process 
;irescribed by Subpart F requires tha 
State to msks two determine bona. First, 
a State will review and evaluate an 
application to determine whether tha 
applicant ia eligible for financial 
assistance and thus s candidate for 
inclusion In the Stele's ranking process. 
Eligible sppbeants must conform to ell 
of the requirements of Subparts C, D snd 
E of Part 455, the requirements of the 
approved State Plan, any State 
environmental laws, and any other 
applicable laws or regulations. 
Applications of schools snd hospitals 
must receive certifications from ths 
State school or hospital facilities 
agency, as the case msy be. in order to 
be eligible for Federal assistance This 
certification process will take plsce 
concurrently with the State s svaluation 
and ranking in s manner such thst no 
unnecessary delay results An spplicsnt 
thst does not conform to these 
requirements or that fails tc receive 
certification is not eligible for Federal 



assistance and its application should ba 
returned tounadUtary to it together with 
an explanation of tha application's 
deffeenciat, 

Second a State will rank buildings for 
K'fcJch an eligible applicant has 
requested financial asslitance to 
determine. In accordance with tha 
criteria established In its State Han, 
which buildings should ba 
recommended for up to 50 percent 
funding. Although s few comments 
recommended that States rank metered 
facilities rather than buildings. DOE has 
retained tha more refined requirement of 
a buHding-by-buHding ranking, since 
a ■ time ted energy consumption for 
Individual buildings can be calculated 
using standard engineering procaduraa. 

Section 455.71 (s) establishes detailed 
criteria for ranking buildings for 
technical assistance programs. Buildings 
will be ranked on the basis of energy 
conservstlon potentiel aa mdicatadby 
energy sudlts of those buildings and in 
accordance with tha methods prescribed 
by the State Plan. Preference will ba 
given to buildings for which an energy 
eudit was completed without tha use of 
Federal funds in the case of buildings 
having equlvelent energy conserve tion 
potential 

The ranking crfterfe eppHcabie to 
energy conserve tion measures sat forth 
in | 455.71(b) have been modified only 
slightly to reflect among other things, s 
preference for savings of oil over 
savings of natural gss. Wsights for each 
prescribed criterion will be eesigned by 
the State. 

The product of the State ranking 
process for technical assistance 
programs snd energy conserve tion 
measures will be three lists of buildings 
ranked in order of descending priority 
based upon the criterie prescribed by 
I 455.71. There will be s separate list of 
buildings for technical ss si stance 
programs for units of local government 
snd public care institutions, for 
technical assistsnce programs for 
schools and hospitals, and for energy 
conservation measures for schools snd 
hospitals. 

At the request of an applicant Ice an 
energy conservation measure grant, s 
group of buildings msy be ranked ss s 
single building if the spplication 
requests funding for the scquisltion snd 
installation of s single energy 
conservstion measure which directly 
involves sU of the buildings. This 
permits spplicants the option to seek 
funding for measures thst effect mora 
t^on one building. In^such cases, an 
spplicsnt will submit ths average simple 
payback of the single measure proposed 
for all of the buildings affected by that 



measure ss wall ss svsraged dete for all 
the buildings for tha other ranking 
criteria. States will rank the buildings 
covered by such an application based 
upon those averages. 

Within each list s Stats will Indicate 
tha ranking and tha amount of financial 
a aai stance requested for each eligible 
building. The State will also Indicate the 
amount of funding recommended by the 
State for each budding. Where tha 
amount recommended for any building 
by the State is lass than the amount 
requested by the applicant the State 
shall also Indicate the reeeon for such 
recommend e tion, Those buildings 
ranking highest on the list will receive 
financial eeeistance within the emount 
of funds siloes ted for eech Stste for 
grants up to 50 percent of eligible costs. 

The Stats will perform two additional 
reviews of eech list of school snd 
hospital buildings. First the Stste must 
sssure that neither schools nor hospitals 
are recommended for more than 70 
percent of tha total funds allocated for 
technical a as i stance programs and 
energy conserve Hon measures. 

Second, tha State must evaluate 
school and hospital buildings for which 
"severe hardship" claims have been 
made. With reaped to those school and 
hospital applications requesting such 
funding, only those applications which 
would otherwise quslify for grants up to 
50 percent msy be considered by the 
Stete. For such qualified applications, 
ths State must perform e separate 
evaluation of the relative need of each 
applicant The evaluation must ba 
performed In accordance with the 
procedures established' by the State Ln 
its State Flan in accordance with the 
criterie set forth in | 455.72(d)(2). The 
results of this evaluation will determine 
the amount of additional Federal 
funding, in excess of 50 percent for 
which each spplicsnt is qualified. After 
this evaluation has been completed, 
buildings Ln s class of severe herdship 
shsll be recommended for funding in 
descending order of their energy saving 
potential, determined pursuant to 
II 455.71 (s) snd (b). These results will 
be recorded within each Hat for schools 
snd hospitsls by Indicating: (1) The ' 
amount of additional hardship funding 
requested for each building by each 
application qualified for hardship 
funding: and (2) the emount of hardship 
funding recommended by the State 
based upon relative need ss determined 
in sccordance with its Stste Plsn, to the 
limit of the hardship funds svtilsble. 

Requests for hardship funding, as 
determined by the State snd indicated in 
the State ranking, will be approved by 
DOE to the extent that the total of all 
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such requests for hardship funding doc* 
not exceed 10 percent of the total 
allocation of funds to the Stata for 
schools and hospitals In tha applicable 
grant programs cycla. 

Prior to forwarding applications to tha 
Secretary, each Stata must certify that 
each institution recommended for 
funding In any smount has given Its 
assurance that it ia willing and able to 
participate In the program based on tha 
amounts recommended by the Stete and 
set forth In tha Stete's ranking of ell 
applications pursuant to | 456.71 

It is anticipated that in soma cases the 
amount* requested by eligible 
epplicents will be less then the toUl 
emount allocated to the Stete In e 
perticuler grent program cycle In such 
ceses. the Stete is exempt from tha 
ranking requirements of | 455.71 With 
respect to eligible applications for 
schools and hospitals, the Stete ia 
exempt from the renking requirements 
only if the total emount requested for 
grants up to 50 percent is less then or 
equel to the funda available for such 
grsnts and the total emount 
recommended for hardship funding is 
less than or equel to the amount 
reserved by the State for that purpose 
Unobligated funds remaining st the 
close of e grant program cycle will be 
reaUocated. if available, to all States In 
tha succeeding gran] program cycle. 

Economic Analysis Ranking Factor 

NECPA requires that DOE establiah 
criteria for ranking applications for 
energy conservstion measures. Including 
soJar and other reneweble resource 
measures The primary ranking factor 
selected for this phase of the program is 
the measure's cost effectiveness The 
proposed regulation specified • simple 
payback methodology for this ranking 
factor A number of comments were 
received regarding the use of this 
methodology Most of the comments 
indiceted that simple payback is not as 
accurate in determining the cost- 
effectiveness of s measure as is life- 
gycle costing A life-cycle costing 
methodoloffy considers the time value of 
money, fuel price escalations and future 
operating, meintenence and other costs 
over the life of the building or meesure 
The use of discounted peybsck was also 
suggested Becsuse simple psyback 
provides only an approximate indicetion 
of sctusl cost-effectiveness, DOE has 
underleken the development of a life- 
cycle costing methodology which it 
currently plans to adopt for evslueting 
energy conservstion measures under 
this program However, this 
methodology will not be available for 
use during the first grant program cycle 



ERLC 



Therefore, tha regulation specifies the 
use of the simple payback methodology, 
but encourages institutions to obtain a 
life-cyde coat analyais for use in their 
dscii ion-ma king process for the first 
grant program cycla. 

Several comments were also received 
regarding the 15- year simple payback 
period limitation on energy conservation 
mes suras. Including solar and other 
reneweble resource ma a •urea. 
Comments were approximately 
balanced between those favoring e 
shorter payback period limitation and 
those favoring a longer payback period 
limitation. Other comments suggested 
that Statea be responsible for 
determining the limitation. No change 
haa been mede to the finaJ regulation. 
The 15-yeer airople payback limitation 
on eligible measures approximates the 
limit that would result if measures were 
determined to be cost-effective by e life- 
cycle coat analysis (assuming a 10- 
percent real discount rate, current fuel 
price forecasts and a 25-yaar useful life 
of the measure or building) Since DOE 
Intends to emend this regulstion to 
substitute life-cycle cost analysis for 
simple payback, this provision may be 
deleted et thot time. 

State Forwarding of Grant Applications 

A number of comments suggested 
changes to the requirement of | 455.72 
that States forward grant applications to 
DOE only once each grant program 
cycle. Some comments proposed to 
permit States to forward applications for 
financial assistance continuously or at 
several times during the grant program 
cycle to reduce administrative burdens 
which might deley the attainment of 
energ- savings Since NECPA 
specifically limits the frequency of 
application submittals, this provision 
hss not been altered. Further, this single 
submittal is likely to result in a more 
equitable allocation of the svailable 
funds by requiring the simultaneous 
evaluation of all application received 
during a single grant program cycle. 

Grant Awards 

Several commenta requeated that the 
regulationa clarify whether additional 
funding will be available to an applicant 
In the aame or a aubsequent grant 
program cycle to complete a technical 
assistance program or energy 
conservation measure that haa already 
been funded by a grant Section 455 80 
haa been amended to specify that no 
additional assistance will be svailabla 
to fund cost ovemms In order to 
promote accurate coat calculation and 
thereby assure that only cost-effective 
technical assistance programs and 
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energy conservation measures. Including 
solar or other renewable resource 
measures, receive Federal assistance. 
DOE shall award only one grant for any 
technical assistance program or energy 
conservstion meesure for any building, 

Stat* Administratis Costa. 

Tha subject of grant awards to defray 
Stats expenses Incurred sa 
administration of this program alidted 
numerous comments from States and 
institutions. Several corn in eats favored 
the proposed provision rlr—ing 80 
percent matching grants la States m 
amounts not exceeding I percent of all 
grants awerded to iastihitsaass within a 
Stete Soma comments, however, 
suggested swsrding audi grenta aa aerty 
as posaible In the grsnt program cycle to 
help cover the significant expenditures 
required for e Stete to develop e Stete 
Plan and to estsblish its system for 
eccepting and reviewing grant 
applications before they ere submitted 
to DOE. It wes elso suggested thet DOE 
raise the ellowsbie percentage 0/ 
funding for the States. 

DOE still anticipetes that 5 percent of 
the grants awarded within e Stete will 
provide the Stete with adequate funding, 
when coupled with Stete matching 
funds, to administer effectively this 
phase of the program. However, 
1 1 455A2 end 455.83 have been revised 
to permit earlier grant awards for this 
purpose. As revised, s State mey epply 
for an administrative expense grant 
concurrently with submission of its 
State Plan. For subsequent grant 
program cycles, e Stste mey epply for 
an administrative expense grant 
immediately upon publication by DOE 
pf the amounts allocated for among the 
States for that grant program cycla Up 
to 2 percent of the amounts allocated to 
the Stata for grants for technical 
assistance programs and energy 
conservstion measures will be svailabla 
for administrative expense grants. For 
the first grant program cycle. DOE plans 
to award these 2 percent grenta for State 
administrative coats at the time the 
State Plan ia approved. \ 

Subsequent to this Initial application 
for administrative costs. Ststes mey 
forward s second application to DOE 
during each grant program cycle et the 
time the State forwards all the grant 
applicationa eligible for technical 
aaaiatance programa and energy 
conaervation measures. At thet time, 
Statea may apply for an adminiatrative 
expense grant up to an amount equal to 
the difference between the Initial 
amount awsrded for an administrative 
•xpenae grant for that grant program 
cycle and 5 percent of the total of all 
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grants recommended for Institution* in 
that State In tha eem* grant program 
cyda. All grant* for Stete edminietretive 
expen*** ara iubjact to tha 50 percent 
matching requirement*. The total of all 
amount* requested Jo da fray Stata 
admlniatrativa expenses plu* tha total of 
all amounts recommended to fund 
technical assists nee program* and 
anergy conservation measures muet be 
leaa than or equal to the total amount 
allocated for tha Stata. 

The limitations on Stata 
sdministrstive expenses set forth in 
I 455 63 were slso revised pursuant to 
comments received States' expenses 
may now include the acquisition of 
services, such aa computer, printing or 
other service*, directly supporting tha 
Stata a adminiatration of the grant 
program In addition, the coat limit on 
any single item of equipment acquired 
was rsiaed from $200 to $300. Item* 
coating in excess of $300 may only be 
purchased with the express consent of 
the Secretary. • 

AHocabon Formula 

The formula established for allocating 
funds among the St a tea for schools and 
hoapitala and for units of local 
government and public care inatirutiona 
la designed to reflect the relative need 
for financial assistance of each Stata. 
The population and climate of aach 
State ia considered to be the beat 
indicator of need, because these two 
factors tend to reflect the number of 
buildings eligible for assistance and the 
level of energy uae within auch 
buildinga, reapectively. Total energy uae 
of the eligible metih'tion* within any 
State ia expected to be approximately in 
direct proportion to th* product of these 
factors. Bureau of Census eatimatea 
were uaed aa the baaia for all population 
data Population-weighted Stata 
averagea for heating and cooling degree 
days, aa determined by the National 
Oceanic and Atmoapheric 
Adminiatration, were uaed to indicate 
climate Although heating and cooling 
degree daya do not preciaely reflect the 
diffeirr.t energy requirements of 
build. nga, they are the only Indicator* of 
climate currently available on a 
population-weighted basis for ell Statea. 
DOE is examining possible altemativee 
to the use of heeting end cooling degree 
daya in reaponei to comment* 
concerning th* formula These 
alternative* wiii no* v c - vaileble for use 
in computing Stete sllocation* during 
the first grant program cycle If an 
elternetive meeeure of climete is 
developed which more precisely reflects 
ectuel energy use end the potentiel for 
energy conservation, the allocation 



formula astebliehed by these rules will 
be appropriately amended at thet Urn*. 

Fuel cost la used In th* allocation 
formula to reflect the apedel needs of 
those region* where tha price of energy 
1* somewhat higher than tha national 
average. And. finally, a portion of the 
avallaole funda 1* allocated equally 
among all States in order to reflect tha 
minimum requirements necessary to 
participate in the program and to aeeure 
thet no Stata (except tha Dietrict of 
Columbia and the eligible territories) 
receive !eae than 0.5 percent of tha total 
e mounts epproprieted, se required by 
section 396 of EPCA. 

A number of comments ststed that the 
formula for allocating funda among 
Stetee wee incorrect end thet the 
allocation factor* given in Table 4 of the 
proposed regulation could not be 

Jmbkm 1.-OT 
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derived with the date and formula given. 
The regulations heve been chenged to 
clarify tha factor* in the allocation 
formula. The danominetor of tha fuel 
coet factor ia tha aummetion of the fuel 
coat numeretor* of ell Stete*. The 
denominetor cf the populetion -clime Ve 
factor ia the aummetion of the 
populetion -climete numerators of all 
Statee. In addition, there were aeveral 
errors in the climate data given in Table 
3 of the proposed reguletion. The correct 
data for fuel coat population end 
climate are aet forth below in Tables 1, 2 
end 3, respectively New ellocetion 
factor* appear in Table 4, and the 
allocation of funda among Statee for 
local government end public cere 
buildinga and for schools end hospitals 
for the first grent program cycle ere 
given in Teble 5. 
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Several comment! expressed doubt at 
to whether the formula get forth In 
I 455.101. allocating appropriation* 
among the States, conformed to the 
requirement* of section* 908 and 400H 
of EPCA. The formula fully complies 
with the requirement* of the lew. 
Punuant to section 400H of EPCA. the 
Secretary muat allocate grant* for unit* 
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of local government and public cere 
Institution* among the States besed 
upon the population end dimete of each 
State and such other factors as the 
Secretary deems appropriate. The 
Secretary muat also assure that the 
fund* appropriated for grant* to schools 
and hospitals are allocated among the 
States on the basis of a formula to be 



pfeecribed by rule In accordance with 
the provision* of section 90S of EPCA. 
Since ponooiatkm end climate (actor* ere 
to be the principal beat* for allocating 
funds for school* and hospitals, aa well 
a* for anils of local government and 
publk can Institution*, DOB has 
determined that It is equitable and 
appropriate to use the same formula for 
allocating among the State* all fund* 
appropriated under Title ID for technical 
assistance program* and energy 
oonservetion measures. In conformity 
with the requirements of section 309 of 
EPCA, 10 percent of the amount* * 
available will be allocated taking into 
account energy coat*. Another at) 
percent of the amount* Available will be 
allocated taking into account the 
population and climate of each State. 
DOE has decided to allocate the 
remaining 10 percent of the available 
fund* so that 7 percent will be divided 
equally among all States and the 
remaining 3 percent will be allocated on 
the basis of population and climate, 
bringing the total percentage allocated 
on the basis of population and climate to 
the 83 percent figure set forth in 
| 455.101. This formula is used to assure 
that no eligible State receive* leas than 
0.5 percent of the funds allocated among 
the States. 

The additional requirement to allocate 
10 percent of the total available for 
schools and hospitals determined to be 
in e class of severe hardship (for 
additional financial assistance in excess 
of the 30 percent Federal share, up to 90 
percent of the boat* of technical 
* so i stance programs and energy 
conservation meeaures) 1* satisfied by 
the requirement that each State reserve 
10 percent of its allocation for schools 
and hospital* each year to provide this 
additional financial assistance. 

State and Grantee Reporting 
Requirement* 

Section* 435.63 and 455.73 have been 
revised in the finel regulation to Include 
the requirement that States and grantees 
which heve received financial 
assistence for energy conserve tion 
measures submit regular report* on 
energy use. These reports ere intended 
to Indicate the energy use reductions 
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that hava boon reel&xed at a reeult of 
anorgy conservation molntooonoo and 
operating procedure* and energy 
conservation meauree. This 
requirement was added to Insure that 
the States end DOE have available 
accurate information on the actual 
energy savings resulting from these 
program*. Further, these reports will 
encourage participating institution* to 
eateblleh sound, ongoing energy 
menage ment practice*. An e**ential 
ingredient of any effective energy 
management program is the monitoring 
of actual energy use levels. The** 
practices ere expected to provide 
significant long-term benefits to 
Institution* in maintaining efficient 
operations. Grantees will submit report* 
annually to the States. The States will 
summarize the reports submitted by the 
grantees end report the results to DOB 
in en annual report Dete end 
Information contained in the reports 
prepared by the grantees will be 
collected end maintained on e monthly 
basis or for e period consistent with the 
billing cycle associated with the 
relevant fuel type. This reporting 
requirement will epply for three years or 
for the life of these programs, whichever 
is shorter. 

Comments DOE Could Not Incorporate 

DOE received many comments in 
response to the notice of proposed 
rulemaking which suggested revisions to 
the regulation which the Department 
wes unsbla to incorporate In the final 
regulation. These comments included 
suggestions to* eliminate the matching 
funds requirement fund energy 
conservation measures for units of local 
v government and public care institutions; 
permit the funding of administrative 
buildings owned by local education 
agencies; elter or eliminate the 
requirement for conformity with the 
provision* of the Davis-Bacon Act fund 
technical assistance programs and 
energy conservation measures 
commenced prior to November 9. 1978; 
eliminste the requirement thet funds not 
obhgeted be reallocated in the next 
grant progrem cycle; end permit units of 
local government end public care 
institutions to qualify for hardship 
funding- Each of these comments 
proposes s revision to s specific 
requirement of NECPA Thus. DOE 
could not end did not incorporste these 
comments in this regulation. 

V. Additional Informs, on 

En v iron mental Assets ment 

DOE prepared en environmental 
assessment of the entire Title III NECPA 



programs. Notice) of the public 
availability of that environmental 
assess men t, together with the negative 
determination of environmental impact 
reached pursuant to an evaluation of the 
environmental assessment, was 
published in the Federal Roglstor on 
March 11 1979 (44 FR 13554). The 
negative daterminetion concluded that 
the proframe established by Title ID of 
NECPA did not constitute mafor Federal 
action* significantly affecting the quality 
of the human environment pursuent to 
Section 102(2KC) of the Netional 
Environmental Policy Act of 1909 
(NEPA), as amended (42 U AC 4321 et 
seq.). No material comments were 
received during the public comment 
period. Consequently. DOE has 
finalized, end will act In accordance 
with, that negetive determination. 

Regulatory Analysis and Effective Date 

The proposed regulation wes 
reviewed In accordance with Executive 
Order 12044. 43 FR 12061. and was 
determined to bo e "significant 
reguletion" likely to heve e "major 
Impact" The proposed regulation was 
elso reviewed in accordance with OMB 
Circular A-118 and was determined to 
be e major policy end program initiative. 

In consideration of the rapid depletion 
of the Nation s nonrenewable energy 
resources end the short-term statutory 
deadline for Issuance of regulations 
Implementing NECPA Title IH program*, 
the Under Secretary of DOE has 
determined thet it is contrary to the 
public interest to deley issuance of this 
reguletion for prepare tion of e • 
regulatory analysis and an urban end 
community impect analysis. However. 
DOE is in the process of prepering such 
analyaea which will be mede available 
for public review and comment within 
90 days oi the publication of this 
regulation. Baaed on the findings of 
these analyses and any comments 
received following public review. DOE 
may propose appropriate amendments 
to this reguletion. 

Also, for the reasons just noted good 
cause exists to make this regulation 
effective upon publication, rather than 
30 days thereafter ss would otherwise 
be required under the Admlnistrstive 
Procedure Act. In consideration of the 
foregoing. Pert 455 of Chapter Ii Title 10 
of the Code of Federel Regulations is 
emended by edding new Subparts C 
through L as set forth below. This 
emendment shell be effective April 17. 
1979 



Ueued in Washington, D C, April * 187*. 



10 CFR Pari 455 is amended by 
establishing new Subparts C D, B, P, G, 
H end 1 es follow*: 

•ubpor \ C— Technical Aaeeetance Program s 
for Schools, Hooprtase, Units of Loeafl 
Government, and PuMc Core Inotttutsona 

tea. 

4*5.40 Purpose snd scope. 

455.41 Eligibility. 

455.42 Contents of program. 

Subpart 0 — Energy Conservation a Jsoourso 



456.50 Purpose snd scope. 

45551 Eligibility. 

455.52 Contents of progrsm. 

Subpart E~Appecant ReeportefeeYoee 

455JM3 Grant s optica Hon submittals. 
455.61 Applicant certifications. 
455.02 Grant spplications for Stats 

sdmlnistrstivs sxpensee. 
455.63 Crsntee records and report* 

Subpart F — State ReeporteMttee 

455.70 Stste evslustion of grant 
applications. 

455.71 Stata ranking of grant spplics tion* 

455.72 Forwarding of appucatioo*. 
455.71 Stats duties. 

Subpart G— Qrent Awards 

45540 Approval of grant applications. 
455*1 Grent swards for units of local 

government and public care institution* 
455.82 Grr.nt swsrds for schools and 

hospitals. 
455-83 Grant ewerds for State 

sdmlnistrstivs expenses. 

Subpart H — State Plan Development end 



455 90 Contents of State plan. 

455.91 Submission and approval of State 
plan* 

455.92 State plans devaioped by the 
Secretary 

Subpart l--*JtocatJon of Appropriation* 
Among the State* 

455 100 Allocation of funds. 
455 1 01 Allocs tion formulas. 
455 102 Reallocation of Funds. 

Authority: Title ID of the National Energy 
Conservstton Policy Act Pub. L 95-61* 92 
Stat 320* et seq. which estsbilshes Psrts G 
snd H of Title ID of the Energy Policy snd 
Conaervstlon Act Pub L 94-185. 42 ILS.G 
8321 et seq. Section 385{sK2). 42 U.S C 
8325(s)(2). of the Energy Conservstion snd 
Production Act Pub L 94-385, 42 U S.C. 3801 
et seq . Department of Energy Organization 
Act Pub L 95-ai 42 U S C 7101 et seq 



323 



ER?C 



-194- 



reeWsl ■ ■ ejiiii / Vet U, No, 71 / Tuesday. April 17, 1*71 / R«Wt and Regulations 



Z2S4S 



Subpart <>-Tecrw*csJ 
Program* tor 
of Loc 
Inetftutlorte 



Unto 
PiMoCwo 



I4SL41 hvfOM^ 

ThU subpart s pacifies what 
constitute a technical aaalatanca 
protram eligible for financial aaeiatanoe 
undar this part, and aata forth the 
aligibilttv criteria for schools, hospitals. 
unJU of local government and public 
cara Institution* to receive grants for 
technical assistance to be performed In 
buildings owned by such institutions. 



f 



1 41*41 

To be eligible to receive Bi^twj al 
aesi stance for e technical assistance 
program, an applicant must — 

(a) Be e school hospital, unit of local 
government or public care institution, all 
ss denned in | 45SJL or e coordinating 
agency representing s group of eligible 
institutions and which has beam granted 
authority by the institutions to act in 
their behalfc 

(b) Be located in a Stat* which has an 
approved Stste Plan as described aa 
Subpart H of this part 

(c) Have conducted as i energy audit or 
its equivalent as determined by the 
State in accordance with the Slate Ran. 
for the building for which *™*iw*u) 
assistance is to be requested, 
subsequent to the moat recant 
construction, reconfiguration or 
utilization change which significantly 
modified energy use within the building 

(d) Civs assurance that it has 
implemented til energy conservation 
maintenance and operating procedures 
identified as a result of the energy audit, 
or provide a satisfactory written 
justification for not implementing any 
specific maintenance and operating 
procedures so identified, and. 

(e) Submit an application in 
accordance »ith the provisions of this 
part and the spproved State Plan. 

I 455.42 Contents of proorem. 

(■) A technical sssistance program 
shall be conducted by a qualified 
technical assistance analyst, who shall 
consider all possible energy 
conservation measures for a building, 
including solar or other renewable 
resource measures. A technical 
assistance program shall Include a 
detailed engineering analysis to identify 
the estimated costs of. and the energy 
and cost savingr likely to be realized 
from, implementing each Identified 
energy conservstion maintenance and 
operating procedure. A technical 
assistance program shall also identify 
the estimated cost of. end the energy 



and coal savtne* tikery to be realized 
from, acquiring and Installing each 
anergy conservation measure, tadodtng 
solar and other renewsble resouicsj 
□ms suras, that Inchests s significant 
potential for saving energy based upon 
tha technical assistance analyst's Initial 
consideration. 

fb) At tha conclusion of s technical 
assistance program, tha technical 
assistance analyst shall prepare s final 
report which shall includs — 

(1) A description of bufkfing 
characteristics and energy dsta 
including — 

(1) Ths results of ths preliminary 
energy sudlt and energy audit [or Its 
equivslent) of ths building; 

(U) Ths operating characteristics of 
energy using systems; and 

(Hi) Ths esti meted remaining useful 
life of the building: 

(2} An analysis of ths estimated 
energy consumption of tha building, by 
fuel type [In total Btu's and Btu/sq. hj 
yr), st optimum efficiency [assuming 
implementation of aU energy 
oanservetioo maintenance and 
operating procedures); 

(3) An evaluation of tha building's 
potential for solar conversion, 
particularly for weter heating systems; 

(4) A listing of any known local soiling 
ordinances and building codes which 
may restrict the Installation of solar 

~~ systems; 

(5) A description and analysis of all 
recommendations, if any, for acquiaition 
and Installation of energy conservation 
measures. Including solar and other 
renews bis resource measures, setting 
forth — 

(i) A description of each 
recommended energy conservstion 
measure; 

(ii) An estimate of the cost of design, 
scquisition snd instsllstion of seen 
energy conservation measure; 

(ill} An estimate of the useful life of 
eech energy conservstion measure; 

(iv) An estimate of Increases or 
decreases In maintenance and operating 
costs that would result from each energy 
conservation measure, if any; 

(v) An estimate of the salvage value 
or disposal cost of each energy 
conservstion measure at the end of its 
useful life. If any; 

(vi) An estimate of the annual energy 
and energy cesi savings (using current 
energy prices] expected from tha 
acquisition and instsUstion of each 
energy conservation measure. In 
calculating ths potential energy cost 
savings of each reco mmend edc ncrgy 
conservstion measure. Including solar or 
other renewable resource messura, 
technical assistance analysts shall— 



(A) Assume that all energy savings 
obtained from energy conservstion 
mslntenance and operating procedures 
have been realized; 

(B) Calculate tha total energy and 
energy coat savings, by fuel typo, 
expected to result from tha scquisltion 
and installation of sD recommended 
energy conservstion meesures, taking 
into account tha Interaction among tha 
various measures; and, 

(C) Calculats (hat portion of ths total 
tnargy and energy coat savings, as 
determined in (B) above, attributable to 
each individual energy conservstion 
men sura, 

[vii] Tha simple payback period of 
each recommended energy conservation 
messura, taking Into account tha 
interactions among ths various 
measures. Tha simple payback period Is 
calculated by dividing the estimated 
total cost of the measure, es determined 
pursuant to f 455.42(b)(5)(li). by tha 
estimated annual coat saving accruing 
from tha measure, ss determined 
pursuant to | 4&5.42(bM5)(vi]. For ths 
purposes of ranking applications, tha 
simpls payback period shall be 
calculated using the cost savings 
resulting from energy savings only, 
determined on (he basis of current 
energy prices, Tha estimated cost of tha 
measure shall be the total cost for 
design and other professional servioss 
(excluding costs of s technical 
sssistance prosram), if any, and 
acquisition and instsllation costs. Other 
economic analyses, such ss life-cycle 
coating, which consider sll costs and 
cost savings, such as maintenance costs 
snd /or savings, resulting from an energy 
conservstion messura, aia 
recommended, but not required, for use 
by the institution in Its decision-making 
process; 

(0) A listing of energy use snd cost 
data for each fuel type used for the prior 
12 month period. 

[T] A signed and dated certification 
that the technical assistance program 
has been conducted in accordance with 
the requirements of this section and the 
grant spplication and that the data 
presented is sccursts to the best of the 
technical eaeistsnce analyst's 
knowledge. 

Subpart D— Enorgy Conservation 
a*aa«uras for Schooas and Hoaprtaaa 

I416J0 Purpose sod scope. 

This subpart specifies what 
constitutes an energy conservstion 
messure thst msy receive financial 
assistance under this part and sets forth 
the eligibility criteria for schools and 
hospitals to receive grants for energy 
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conserve tion mtnurat, including solar 
and other renewable resource mtuum. 

I4MJ1 Pajfcamy. 

(a) To be eligible to receive financial 
asais tinea (or id energy conservation 
ma a aura. Including eolax'or other 
ranawabta raaourca measura, an 
applicant muel— 

(1) Ba a tchool or hoapital or both as 
defined In | 4551 or a coordinating 
agency which represents group* of 
aiigibla institutions and which haa been 
granted euthority by the institutions to 
act in their behalf; 

(2) Be located in a State which haa an 
approved State Plan aa described in 
Subpart H of this pert 

(3) Have completed a technical 
aMlatance program or ita equivalent ae 
determined by the State in accordance 
with the State Plan, for the building for 
which financial aaaiatanca la to be 
requested subsequent to the moat recent 
construct ion. reconfiguration or 
utilization change to the building which 
significantly modified energy use within 
the building; 

(4) Have Implemented all energy 
conservation maintenance and 
operating procedures which are 
identified aa the result of an energy 
audit and a technical aaaiatanca 
program, or have provided a satisfactory 
written )ua tinea Hon for not 
Implementing any specific maintenance 
and opereting procedures so identified; 

(5) Have no plan or intention at the 
time of application to close or otherwise 
dispose of the building for which 
financial aaaiatanca U to be requested 
within the simple payback period of any 
energy conservation measure 
recommended for that building; and 

(6) Submit an application in 
accordance with the provisions of this 
part and the approved State Plan. 

(b) To be eligible for finandaJ 
aaaiatanca. the simple payback period of 
eech energy conservation measure for 
which financial assistance is requested 
shall not be less than 1 year nor greater 
than 15 years, and the estimeted useful 
life of the measure shall be greeter than 
its simple payback period. 

M*tM Contents of srotvem. 

The programs to be funded under this 
part will be for the design, acquisition 
end installation of energy conservation 
measures to reduce energy consumption 
or measures to allow the use of solar or 
other alternative energy resources for . 
schools and hospitals. Such measures 
Include, but are not necessarily limited 
to — 

(a) Insulation, which resists heal 
transfer from the mechanical systems to 



the surroundini space, for ban pi pee, 
water haa tare, hot wa ter storage tanks, 
chilled water piping, ductwork and other 
uninsulated mechanical equipment 
carrying an above or below ambient 
temperature fluid; 

(b) Roof insulation, which resists heat 
transfer through the root 

(c) Cellini insulation. Installed either 
above or below tha ceiling, which reetats 
heat transfer through the ceiling; 

(d) Wall insulation, which resists heat 
transfer through the wait 

(e) Floor Insulstion. which resists heat 
transfer through the floor 

(f) Storm windows, which are an 
additional window, normally lnataUed 
to the exterior, but which may be 
installed to the interior of the primary or 
ordinary window, to increase resistance 
to heat transfer, and to decrease air 
Infiltration through the window 
Assembly, 

(g) Storm doors, which are an extra 
door installed to the exterior of an 
exterior door, but also may be installed 
as part of the entrance vestibule, to 
decrease heat transfer and air 
infiltration through the building entrance 
ways; 

(h) Multiplexed window or door 
systems, which are a single glass unit 
consisting of multiple layers of gjaee 
separated bv a hermetically sealed air 
space, which provide greater resistance 
to heat tranefer, 

(I) Reduction in glass area (in other 
than south-facing glaring systems) 
through use of methods auch aa bricking 
and Insulated paneling which decreases 
beat transfer and air infiltration; 

(J) Heat absorbing or heat reflective 
glezed and coated window and door 
systems, which are specially treated 
coated or laminated glazing systems to 
abaorb or reflect aolar heat; 

(k) Caulking, which is placed in Joints^ 
of buildings or window or door systems 
to prevent the passage of air and 
moisture through the building envelope; 

(1) Westhers tripping, which consists 
of strips of flexible material placed over, 
under, or in movable Joints of windows 
and doors to reduce the passage of air 
and moisture; 

(m) Automatic energy control systems, 
such as mixed air temperature reset 
devices; cooling coil discherge 
temperature reset devices, hot deck 
temperature reset devices; economizer 
controls; enthalpy controls, night 
setback thermostets; time clocks to 
start/stop selected heating, ventileting 
^<id air conditioning systems, 
refrigeration equipment hot water 
venerator*, and associated pumps and 
fane; thermostatic radiator valves, and 
central computer control systems, which 



adfuat the supply of heating, cooling, 
and ventilation to meet space 
conditioning requirements; 

(n) Equipment required to operate or 
convert to variable energy supply, 
including 

(1) Automatic ventilating systems to 
turnoff or vary the consumption of 
energy systems to deliver no more 
energy than required at any operating 
point; 

(2) Constant volume air distribution 
systems altered to variable air flow 
systems by the sddition of variable air 
flow boxes, fan volume control dampers 
snd related dims tic controls; or 

(3) Water spray colls for sdiebetic 
cooling during appropriate weather 
conditions; 

(o) Passive solar systems, such as 
direct gain glazing systems, mass 
(trombe) wall systems, thermal pond 
systems, snd thermos yphon systems, 
which utilize elements of the building to 
collect store and distribute solar energy 
for heating and/or cooling, and in which 
heat flow is by natural means 
(conduction, convection, radiation or 
evaporation); 

(p) Solar space he sting or cooling 
systems, which consist of solar 
collectors, and aasodated thermal 
storage, heat exchangers, pumps, fans, 
controls, piping snd ducting: 

(q) solar electric generating systems, 
which consist of photovoltsic solar 
collectors and saaociated electric 
storage and controls, or concentrating 
solar collectors and generating* 
equipment or wind energy conversion 
systems; ' 

(r) Solar domestic hot wster nesting 
systems, which consist of solar 
collectors, and aasocisted thermal 
atorage. hest exchangers, pumps, 
controls snd piping, for systems such ss 
domestic hot wster, laundry, kitchen, 
and boiler water makeup; 

(s) Pumsce or utility plant 
modifications, which consist of the 
installation of equipment to achieve 
reduction in fuel consumption, or to 
convert to renewable energy sources or 
coal including— 

(1) Replacement burners, furnaces, 
boilers, or any combination thereof, 
which are designed to substsntislly 
reduce the amount of fuel consumed ss 
s result of incressed combustion 
efficiency, 

(2) Electrical or mechanical furnace 
Ignition systems which eliminate 
continuous energy usee 

(3) Devices for modifying flue 
openings, such ss dampers and heat 
exchangers, which increase the 
efficiency of the total heating systems; 



9 

ERIC 



325 



-196- 



i 



FaaWei suaajeiet f Vol 44. No. 71 / Tiieeday, April 17. 1*7* / RuW. and lUfulaUon* 



Z2V51 



er|c 



(4) Automatic combustion control 
system*, which Improve burner 
operating performance to reduce 
consumption of fuel during roll- and 
part-load opa ration; 

(5) Devices, such aa turbuiatora and 
flow reetrictore, for modifying tha 
capacity of boilers or hot wa tar units to 
reduce oversized equipment to a propar 
slza (efter tha othar building 
modifications) and to incraaaa tha full 
snd part -load efficiency of tha primary 
equipment; and 

(6) Equipment required to convart oil- 
firad snd |es-fired units to alteraativa 
energy sources. Including coal; 

(t) Lighting fixture modifications and 
sssociated rewiring, which reduce tha 
watts par square foot required for 
illumination through use of such 
measures ss lamp sources of higher 
efficiency, or use of non-uniform teak 
lighting design. Lighting fixture 
modifications that increase the general 
illumination level of e facility «haU not 
be eligible for funding unless tha 
incresse is necessary to conform to any 
spplicable State or local building coda; 

(u) Energy recovery systems which 
reduce energy used In heating and 
cooling systems by — 

(1) Direct recycling of uncontemineted 
sir, which has been conditioned, to an 
sdjacent area for heating, cooling or 
ventilation makeup air. v 

(2) Exhaust air heet recovery to 
preheat outsida air supply with heat 
recovery devices iuch es rotary air 
wheels, piste heet exchengera, non- 
regenerative heet-pipe device*, and run- 
•round loop systems, or 

(3) Purifying with charcoal or othar 
mediums end recycl ng exhaust air from / 
toilet srees, dining rooms, and lounges, 
snd other building areas. 

(v) (^generation systems which 
produce stesm. hest. or other forms of 
energy aa well ss electricity for use 
primarily within s building or complex 
of buildings snd which meet such fuel 
efficiency requirements ss may be 
prescribed or approved by DOE end 
which mey be new heet recovery 
equipment sdded to existing electrical 
generation systems; 

(w) Any otherwise eligible energy 
conservation messure thet involves 
lessed equipment, which will seve s 
substsntiel emount of energy Only the 
costs of instslletion and connection of 
such lessed equipment are eligible for 
finenciel assistance under this program. 
For purposes of ranking, purauant to 
I 455 71(b)(1). s building for which a 
laaaed measure has been proposed, the 
simple payback period shall be 
determined by dividing the total 
installation and connection costs by tha 



result of aubtracting the average annual 
recurring lease coats from tha projected 
average annual energy coat saving; 

(x) Any othar meaauree an energy 
audit or a technical assistance report 
shows, to tha satisfaction of tha 
Secretary, will save a substantial 
amount of energy. Such measures muei 
be specifically identified In the grant 
application, and a complete description 
of the measure, together with 
calculations and other technical data 
supporting the protected cost end energy 
sevings must be Included in tha 
application. 

Subpart E— Appelant ReiponaJbttrtJe* 

| 4SS M Oram appttcetton submittals. 

(a) Each eligible applicant desiring to 
receive fins need assistance shall file an 
spplicant in accordance with the 
provisions of this subpart and tha 
approved State Plan of tha State in 
which such building is located. Tha 

• ppli cation, which may be amended in 
eccordence with epplicabla State 
pRK eduree et any time prior to the 
Stete ^ final determination thereon. sheD 
be filec with the Stete energy agency 
designs' d in the Stete Plan. 

[b) Applications from schools, _ 
hospitals, units of local government, 
public care institutions and coordinating 
agenciee for financial essietence for 
technical assistance progrems shall 
include — 

(1) The applicant's name snd mailing 
sd dress; 

(2) A written statement certifying thet 
the applicant Is eligible under | 455.41; 

(3) The results of the preliminary 
energy sudit end energy eudit (or Its 
equivelent) for eech building for which 
finenclel esslstence is requested; 

(4) A project budget, by building, 
which stipuistes the intended use of all 
Federel and non-Federal funds, and 
identifies the sources snd amounts of 
non-Federe] funds, including in-kind 
contributions [limited to the goods snd 
services described in OMB Circular A- 
102. "Uniform Adminietrstiva 
Requirements for Grente-in-Aid to State 
and Local Governments' 1 , which are 
directly related to the project end do not 
include funds derived from revenue 
shsring or other Federsl sources), to be 
used to meet the cost-shsring 
requirements described in Subpert G of 
this part 

(5) A brief deecription, by building, of 
the proposed technical sssistence 
program, including s schedule, with 
eppropriste milestone detes. for 
completing the technical esslstence 
program, end 



(6) Additional information required by 
the epplicabla State Plan, and any othar 
information which the applicant desires 
to have considered, such as Information 
to support an application from a school 
or hospital for financial assistance) in 
•x cess of tha 50 percent Federal share 
on the basis of severe hardship. 

(c) Applications from schools or 
hospitals and coordinating sgencies for 
financial esslstence for energy 
conservation meesures. Including solar 
and other reneweble resource measures, 
shell include — 

(1) Tha epplicent's neme end meiling 
address; 

(2) A written stetement certifying thet 
the spplicant is eligible under I 455.51; 

(3) Identification of eech building 
puri-ent to 10 CFR 450.42(a) (1) through 
(5) for which financiel essistence is 
requested, including — 

(i) Neme or other ldentificetion of 
eech building end its sddress, 

(ii) Building category; 

(Ui) Description of -functions] use; 

(iv) Ownership; and 

(v) Size of building expressed in gross 
square feat 

(4) A project budget, by building, 
which stipuistes the intended use of all 
Federel end non-Federe] funds, and 
identifies the sources end emounts of 
non-Federal funds, including in -kind 
contributions (limited to the goods and 
services described in OMB Circulsr A- 
102, "Uniform Requirements for C ran ta- 
in-Aid to State and Local Governments", 
which ere direct^ relsted to the project 
end do not includa funds derived from 
revenue sharing or othar Federal 
sources), to be used to meet the cost- 
shsring requirements described in 
Subpart G of this part; 

(5) A schedule, including eppropriste 
milestone dates, for the completion of 
the design, acquisition end instslletion 
of the proposed energy conservation 
meesures for esch building; 

(fl) A list, by building, of the specific 
energy conservation measures proposed 
for funding, indicating the cost of eech 
messure. the estimeted energy snd 
energy cost ssvings of eech measure, the 
projected simple peyback period for 
eech messure. computed in eccordence 
with the methodology described in 
I 455 42fbl(5)(vii) or | 455 52(w). es the 
case msy be. and the sverage simple 
psybeck period for ell measures 
proposed for the building. The sverage 
simple peyback period of ell meesures 
proposed shall be determined by 
dividing the totsl estimeted cost by the 
tots! projected snnuel ctost seving ffrorn 
energy ssvings only); 

(7) A technicel ssslstsnce report 
completed since the most recant 
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construction, reconfiguration or 
utilization change to the building which 
significantly modified energy or for 
ssch building 

{•) If the applicant U twin of any 
sdverse environmental impact which 
may arise from adoption of any energy 
conservation mat aura, an analysis of 
that Impact and tha applicant* a plan to 
minimize or avoid auch impact: and 

(9) Additional information required by 
tha appUcabla Stata flan, and any 
additional information which tha 
applicant desires to have considered, 
such ss Information to support an 
application for financial assistance in 
excess of the SO percent Federal ■hare 
on the baaia of severe hardship. 

(d) Financial aaaUtance for units of 
local government and public care 
Institutions will be provided only for 
buildings which are owned and 
primarily occupied hj office • or 
afendea of s unit of local government or 
public care institution and which are not 
intended for aeasonal use and not 
utilised primarily aa a school or hospital 
eligible for assistance under due 
program. 

(a) Financial assistance provided to a 
school which Is s local education agency 
aa defined in f 456.2 must not be used 
for e technical sasistance program or 
acquisition or installation of any energy 
conservation measure m any bufUHng of 
such agency which Is used principally 
for administration. 

|4e*\4i pa g ea nt CertJBo aSi ofs a. 

Applications for financial assistance 
for technical aaatstanoe programs and 
energy conservation measures, including 
solar and other renewable resource 
measures, shall include s signed 
statement thai the applicant — 

(a) Haa satisfied the requirements set 
forth is | 455.80; 

(b) Will expend granted funds for the 
purpose stated in the application and in 
compliance with the requirementa of this 
part and the applicable approved State 
Plan: 

(c) Has implemented all energy 
conservation maintenance and 
operating procedures recommended as a 
result of the energy eudit and for 
applications for en ergyco naerv a Hon 
measures, those recommended In the 
report obteined under s technical 
assistance program. If any such 
procedure h»s not been implemented, 
the application shall contain a 
satisfactory written Justification for not 
Implementing that procedure; 

(d) Will obtain from the technical 
assistance analyst before the analyst 
performs any work *n connection with a 
technical assistance program or energy 



conservstion messure, s signed 
statement certifying that the technical 
assistance analyst hat no conflicting 
financial Interests end Is otherwise 
qualifed to perform the defies of s 
technical assistance analyst In 
sccordance with the standards and 
criteria established m tha ep pr o v ed 
Ststs Flam 

(e) Will not enter Into sny contract 
re le ting to an energy conservstion 
meeeure, which requites or may require 
expenditure of more men t&OOO 
(sxcluding technical assistance costs), 
thst does not conform to the provisions 
of the Devis-Bacon Act (40 U.&C 
section 275a to 276a- 6} pertaining to 
minimum wages for construction In the 
applicant's locality; and 

(f) Will comply with sD reporting 
requirements contelned in f 45643. 

1 45532 Grant Apps fca ttone For tees 
AdmsnssfretHrw Expanses* 

(s) Each Stats desiring to receive 
grants to help defray State 
administrative expenses shall file 
applications therefor in accordance with 
the provisions of this section. Each State 
may apply for an amount not exceeding 

2 percent of its total allocation lor 
technical aaalslenoe and energy 
conservation me a ■ ore ■ during the Initial 
jrsnt program cycle to 6m S e cr et ar y at 
any time after the Ststs forwards ha 
Stata Flan to tha Secretary for approval; 
or. for subsequent grant program cycles, 
sny time after notice by DOE of the 
amounts allocated to eech State for thai 
grant program cycle. In addition, each 
State alter it males ths submittal to 
DOE required under f 456.72 may apply 
for a further grant not exceeding 5 
percent of the totsl of sD grant awards 
for technical assistance and energy 
conservation measures within that State 
In that grant program cycle, less sny 
smounts previously awarded the State 
for administrative expenses m the same 
grant program cycle. 

fb) Applications for financial 
aaaiatance to defray Stata 
administrative expenses shsll Include — 

fl) The nsme and sddreaa of ths 
person designated by ths Stele to be 
responsible for the Stste's Functions 
under this part and 

(2) An Itemized budjet which 
stipulates the intended use of sD Federal 
snd non-Federsl funds, for only those 
Ststs sdministrstivs expenses listed in 
i 455.e3(bJ. and which identifies ths 
sources snd smounts of ths required 
matching non-Federal funds. Including 
In-kind contributions (limited to the 
goods snd services described in OMB 
Circular A-10X Uniform Requirements 
for Grants- hveid to Stata and Local 



Governments", which sre directly 
releted to the project end do not include 
funds derived from revenue sharing or 
other Federal sources), to be used to 
meet the coat-sharing requirements 
described to Subpart G of this pert. 

fSseVeJ O rs jw ass WsoorOs said He p a r m. 

(a) Each State, school hospital unit of 
local government, public cere institution 
and coordinating agency which receives 
s grant for e technical assistance 
program, energy conservstion measure, 
including solar and other renewable 
re s o ur ce measure, or State 
administrative expenses shsD keep si! 
the records required by | 4514. 

(b) By the end of January snd July of 
esch year eech frantee shsll, until the 
gran tee* ■ program haa been concluded, 
submit a report to tha State which shsll 
detail snd discuss— 

(1) Milestones accomplished, those 
not sccomptished, status of In -progress 
sctivttiee, problems encountered, and 
remedial actions. If sny. planned and 

(2) Financial ststus reports completed 
in accordance with the documents listed 
in | 455.3. Financial ststus reports must 
be submitted simultaneously to both the 
Ststs snd ths Secretary. 

(c) Within 90 days of concluding a 
technical assistance p rogrsm or 
Installation of funded energy 
conservstion messures. including solar 
and other renew able resource messures, 
the grantee shsD submit s final report to 
tha Stata and a •uinmary thereof *o the 
Secretary which shall detail and 
discuss, as applicable — 

(1) A suramary of aD work 
accompli a bed; 

(2) Problems encountered; 

(9) Fins J financial reports completed 
in accord inoe with the documents Hated 
in | 456 J* 

(4) For s completed technical 
aaaiatance prverim — 

(1) Ths technical assistance report 
and 

(ii) A recommend *d plan to Implement 
energy conservation maintenance and 
operating procedures, and plans to 
acquire and install energy conservation 
messures, including solar snd other 
renewable rescues messures; 

(5) For completed energy conservstion 
messures Including solar and other 
renewable resource messures — 

(0 A Using and description of energy 
conservation maaaurss acquired snd 
Installed: 

(ii) A final projected simple payback 
period, computed In accordance with 
| 455.42, for *>ach building specifying 
and utilizing tho actual costs for each 
meaaure and all the measures, taken as 
a whole; and 
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(iii) A statement that the completed 
modifications (material equipment and 
installation) conform to th« report on the 
technical assistance program and the 
approved grant application. 

(d) Grantees thai! kaap ell racorda 
raquirad by this taction for a minimum 
of thraa yaara after complation of the 
tachnical sssi stance profram or energy 
/ conservation measure for which tha 
grant was ■ ward ad 

(a) Grantees thai! submit annua] 
reportt to ths Stata covaring aach yaar 
of the thraa-year penod following 
tnatallation of an energy coneervaHon 
measure or me a ■urea, or for tha Ufa of 
the program^whichevar it shorter. Such 
annua) reports thai] identify each 
building and shall provide data on the 
actual anargy uaa of that building for tha 
proceeding 12-month period. Energy uaa 
■hall be presented on a monthly or 
quarterly, at well at an annual baste, 
conaiatent with tht energy billing cycle 
tor the building. Annual re porta ahali be 
■ubmitted within 00 day a of the cloee of 
each 12-month period. 

Subpart F— Slate Reaponsibfttie* 

| 4S&70 State Evaluation of Grant 
AppNcaiSona. - 

(a) If an application received by ■ 
State ia reviewed and evaluated by that 
State and determined to be In 
comphence with Sub parti C D and E of 
thia pari | 455 70(b). any iddlbonal 
requirementa of the spproved Stata Plan, 
State environmental lawk and other 
applicable lawa and regulations, then 
auch application will be eligible for 
financial aaaittanca. 

(b) Concurrently with ita evaluation 

■ nd rsnklng of grant applicatione 
purauant to | 455 71. the State will 
forward each ipphcation for a achool or 
hoapital to the State ichooJ fadlitiee 
agency or the Stite hospital fadlitiea 
igency. at the case may be, for review 
and certification that each ichool 

■ pplicition it coniiitent with related 
Stete programs for educational facilitiei. 

■ nd eich hoipital sppllcation it 
conaiitent with State health plant under 
aectiont 1524(c)(2) and 1003 of the Public 
Health Service Act (42 U.S.C. 300m-3 
■nd 300o-2. reipectively), and that each 
hit been coordinated through the 
review mechaniima under iection 1523 
of the Public Hetlth Service Act (42 
USC XX*t>-2) and iection 1122 of the 
Sociil Security'Act. No application from 

■ achool or hospital shall be eligible for 
funding until such certification hat been 
leaned. 



| 4*171 State AanSdne, el Oram 

All eligible applicatione received by 
the State will be ranked by the Stale on 

an individual building-by-building betia. 

(a) Por technical assiatsnce programs, 
buildings shall be ranked in deacending 
priority baaed upon the energy 
conaarvation potential of tha building aa 
determined from an energy eudit (or ita 
equivalent) In accordance with the 
procedure! estseliahed Ln tha State Plan 
and one or more of the mathode 
indicated In 10 CFR 450.45(c). In the caae 
of buildings having equivelent energy 
conserve tion potential, preference thai) 
be given to those buildings which have 
completed an energy sudit without tha 
uae of Federal fund*. 

(1) Each State shall develop seperste 
rankings for all buildings covered by 
eligible applications for — 

(1) Technical tssiatance procrsma for 
units of local governmente and public 
care institutione, and 

(ii) Technical assistance programa for 
schools and hospitals. 

(2) Within each ranking for technical 
ssalstance, s State shall indicate the 
amount of financial assistance 
requested by ths applicant for each 
eligible building and. for thoae buildings 
with the hlgheat ranking within the 
limits of the Stats s allocation, the 
amount recommended for funding. If the 
amount recommended ia less than the 
amount requeated by the applicant the 
list shall also indicate tha reason for \ 
that recommendstion. 

fb) Por energy conservation measures, 
including solar or other renewable 
energy resource, buildings shall be 
ranked Ln descending priority Several 
buildings may be ranked as a single 
building if the application proposes s 
single energy conservstion measure 
which directly involves all of the 
buildings. States shall indicate the 
amount of financial assistance 
requested by the applicant for esch 
eligible building sndl for thoae buildings 
with tha highest rsnking within the 
lirmta-of the State's allocation, the 
amount recommended for funding. If the 
amount recommended is less than the 
amount requested by the applicant, ths 
list shall also indicate the reason for 
that recommendation. Buildings shall be 
ranked in accordance with tha 
procedures established by the State 
Plan* on the basis of the information 
developed during a technical assistance 
program (or ita equivalent) for the 
building and the criteria for ranking 
applications, which are listed below In 
the descending order in which weights 
for each criterion are to be applied by 
the State— 
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(1) Hie average simple payback 
period of all energy conservstion 
measures proposed for the building, 
determined by dividing the total 
estimated cost by tha total projected 
annual energy cost savings; 

(2) Tha type(s) of energy source(s) to 
which conversion is proposed (with 
weighting adjustments directly 
proportional to tha ratio of ths snnual 
energy coat savings of tha conversion 
measure to ths total annual energy coat 
savings of all measures proposed for a 
given building), including in descending 
priority — 

(1) Renewable, snd 
(ii) Coat 

(3) The type(s) and quantlty(s) of 
energy to be saved (with weighting 
adjustments directly proportional to the 
rstio of the annual energy savings of 
each measure to the total annual energy 
aavings of all measures proposed for a 
given building), including, in descending 
priority — 

(I) Oil; 

(ii) Nstural gaa; and 

(iii) Electricity: 

(4) Climate within the State, and 

(5) Other factors as determined by the 
State. 

(c) Within the rsnkings of school and 
hospital buildings for technical 
assistance and energy conservstion 
messures, including *olar or other 
renewsble resource measures, s Stste 
shall assure that — 

(1) Schools receive not more than 70 
percent of the total funds allocated for 
schools and hospitals to the Stste in any 
grant program cycle; and 

(2) Hospitals receive not more than 70 
percent of the total funds sllocsted for 
schools and hospitals to the State in sny 
grant program cycle 

(d) To the extent p-ovided in 
I 455.82(c). additional financial 
assistance will be svailable for schools 
snd hospitals experiencing severe 
hardship based upon an applicant's 
long-term need or inability to provide 
the 50 percent non-Federal shsre This 
additional financial assistance will be 
svailable only to the extent necessary to 
ensble such institutions to participate in 
the program. 

(1) Funding for this additional 
financial assistance will be taken from 
the funds reserved for grants in excess 
of 50 percent of the total costs of the 
technical assistance programs and 
energy conserv§tion measures, 

(2) Applications for Federsl funding in 
excess of 50 percent based on claims of 
severe hardship shall be given an 
sdditional evaluation by the Stste to 
assess on a quantifiable basis, to the 
maximum extent practicable, the 
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reletive need among atteftie Institutions, 
The mi n imum inowi of addition*! 
Federal funding necessary lor tha 
applicant to participate In the program 
will ba determined by tha 9uta In 
accordance with am p rocs d o ree 
eetabiiahed in tha SUte Plan and will be 
baaad upon ona or mora of the 
following^ 

(0 Tha ratio of tha cost of the 
proposed tachnicaJ aaaiatanca program: 
or anargy conservation measures to tha 
institution's total annual budget 

(t0 Tha borrowing capacity of tha x 
institution; 

(iii) Tha avaraga unamploymant rata 
for tha Institutions locality at tha tuna 
(ha application is submitted: 

(iv) The ratio of tha amount expended 
annually by tha inatitutioo for anargy to 
tha Institution' • total annual operating 
budget 

(v) Tha madian annual family Incoma 
of tha institutions locality, and 

(vi) Othar spadel conditions of tha 
institution or its locality aa determined 
by tha Stata. 

(3) A SUta shall indicate for thoaa 
schools and hospitals with (ha highest 
rankings, determined pursuant to 
paragraphs (a) and (b) of this section— 

(1) Tha amount of additional hardship 
funding requeeted by aach eligible 
applicant for aach building determined 
to ba In a da as of severe hardship, and 

(U) Tha amount of hardship funding 
racommandad by tha Stata baaad upon 
ralativa naad as datanninad m 
accordance with tha Stata Han, to tha 
limit of tha hardship funds availabia. 

(a) A Stata ia exempt from tha ranking 
requirements of this taction whan— 

[\) Tha total amount raquaatad by all 
applications for schools and hospitals 
for tschnical assistanca and anargy 
conaarvation maasuras in a glvan grant 
program cytJa for grants up to SO 
parcant is lass than or squal to tha funds 
availabia to (ha State far such grants 
and tha total amount raco mm andad for 
hardship funding is laas than or equal to 
tha amounts availabia to tha Stata for 
such grants. 

(2) Tha total amount raquaatad by all 
application* for buildings owned by 
units of local government and public 
care institutions in a given grant 
program cycle ia lass than or aqual to 
tha total amount allocated to the Stata 
for technical assistance program grants 
in tha Stata. 

1*5*72 ■ gsf n eeg.eM una. 

Kach SUta thai] forward to tha 
Secretary once aach grant program cycle 
each lilting of buildings covered by 
eligible applications for schools and 
hospitals or for units of locaJ 



government and public care Institutions, 
and ranked by tha Suta pursuant to tha 
provisions of | 4StJT 

14*4.7* nan Dvttee. 

(a) Bach SUta shall ba raaponaibla 

fc?— 

(1) Consaitlna with eligfbse v " 
institutions and coordinating agendas 
representing such institutions fat tha 
davalopmant of its SUta Plan; 

(I) Notifying eligible institutions and 
coordinating agendas of tha content of 
tha approved State Plan; 

(9) Notifying each applicant prior to 
submittal of applications to tha 
Secretary, how tha applicants building 
ranked among othar similar buddings, 
and whether and to what extant Ha 
application will ba racommandad for 
funding or. if not to ba racommandad for 
funding, the reason therefore; 

{4) Certifying thet each institution that 
has submitted an application to ba 
recommended for funding has given its 
assurance that It is willing and able to 
participate on the basis of tha amounts 
recommended for (hat institution in tha 
SUC ranking pursuant \p | 45571; and 

(5) Direct program oversight, 
monitoring and financial auditing of the 
activities for which grants are awarded 
to its Institutions to insure compliance 
with ail legal requirements. SUtes shall 
immediately notify the Secretary of any 
ncn-compliance or indication thereof. 

(b) Each State shall submit a report to 
the Secretary, by the dose of each 
February and August following SUte 
Plan approval for tha duration of tha 
grant program, providing — 

(1) A narrative of the program, 
including objectives socomplished 
problems encountered and 
recommended solutions; 

(2) A detsiled report on program 
related financial expenditures by sH 
grantees snd by ths SUte; 

(3) A summary of the moat recent 
reports received by the Stete pursuant to 
| 455.6* and 

(4) Such other Information ss the 
Secretary may. from time to time, 
request 

(c) Eac> State shell induds in the 
Aueust report required by paragraph fb) 
of thin section, en estimsts of annual 
energy uss reductions in the SUU. by 
energy source, attributable to 

imp lamentation of energy conserve tion 
maintenance end operating procedures 
and installation of anargy conserve tion 
meeeuree under tills program, fr cn 
estimstes shall be based upon s 
sampling of institutions participating in 
the technical assistance phase of this 
program and upon the reports submitted " 
to the Stete pursuant to | 455.53(a). 



lubpart Q — Qmnt Awnrsm 

|4iUt Appra va i as? Qrant Aap fl oHiaa. 

(s) The Secretary shall review and 
approve applications submitted by e 
SUte In accordance with 9 45e\71 if tha 
Secretary determines that u* 
applications neet tha objective* of the 
Act, and comply with tha applicable 
State PUn and the requirements of this 
pari The Secretary may disapprova nil 
or any portion of an application to tha 
extent thet funds are not available to 
carry out a program or measure (or 
portion thereof) contained in the 
application, or for such other res son as 
the Secretary may deem appropriate. 

fb) Tha Secretary shsD notify s Stete 
and tha applicant of tha final approval 
or disapproval of an application at the 
earliest practice bis date after tha 
Secretary's receipt of tha application, 
and, in the event of disapproval shell 
include e ate lament of the reasons 
therefor. An application which lias been 
disapproved may he aroenc i and 
resubmitted in the same manner as ths 
original application at any time within e 
grant program cyde. 

(c) The Secretary shsH sward only 
one grant to an applicant for any single 
technical aaalstance program or anargy 
conservation measure for any one 
building. Financial aaalatence under this 
part for any single technical assistance 
program or energy conaervetton 
measure shell not exceed the amount of 
tha initial grant sward. 

|45gJ« Grant Awards For Unite of Local 

(a) Tha Secretary may make grants to 

units of local governments, public care 
institutions and coordinating agencies 
for up to 50 percent of the costs of 
performing technical assistance 
proerams for buildings covered by an 
application approved in accordance 
with | 455.80. 

fb) Total grant awerds within any 
State to units of local government end 
public care institutions are limited lo the 
funds s Docs ted to aach Stete in 
accordance with Subpart 1 of this part 

(c) No grant awarded under this 
section for e technical assistance 
program shall indude funding for the 
purchese of any slngls item of 
equipment or personal property having 
an acquisition cost in excess of $500. 

Ho opn sni » — * 

(a) Tha Secretary mav make grants to 
schools, hospttsls and coordinating 
aeendea for up to 50 percent of the coat 
of performing technical eaeisUnco 
programs for buildings covered by an 
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application approved fan accordance 
with | 45A.aa Grant award* for 
technical aaaiatance programa tn any 
Stata within any grant program cycle 
•hall not exceed — 

(1) 30 parcant of tha amount allocatad 
to a glvan Stata from tha lgTt fUcal yaar 
appropriation for tachnical aaaistanca 
programa and anargy conaarvatlon 
maaaurat for achooia and hoapitala; 

(2) 15 parcant of tha amount allocatad 
to a glvan Stata from tha 1970 flacai yaar 
appropriation for tachnical aaaiatance 
programa and tnargy conaervation 

me a aura a for achooia and hoapitala; 

(3) 5 parcant of tha I960 flacai yaar 
appropriation for tachnical aaaiatanca 
programa and anargy conaarvatlon 
meaaurea for achooia and hoapitala. 

fb) Tha S^^ratary may make granta to 
achooia, hoapitala and coordinating 
agenciea for up to SO parcant of tha coata 
of acquiring and inatalling anargy 
conaervation meaaurea, including aolar 
and othar renewable raaourca meaaurea, 
for building a covered t^y an application 
approved in accordance with | 455 aa 

(c) The Sacratary may award 10 
percent of tha total amount allocated to 
a State for achooia and hoapitala for 
tachnical aaaiatanca programa and 
energy conaarvatlon meaaurea in a given 
grant program cycle to cover mora than 
50 parcant but not to exceed 90 parcant. 
of the coat of a technical aaaiatanca 
program or an anargy conaarvatlon 
meaaure. Theaa additional amounta may 
be awarded to epplicanta in a data of 
aevere hardahip. aacaiiained by tha 

* Stata in accordance with tha State Plan, 
for buildinga recommended by the Stata 
purauant to | 455.71(d)(3), and in 
amounta determined purauant to 
I 455.71(d)(2). 

(d) The Secretary aha)) not award 
more than 70 percent of the total amount 
allocated to a State for technicaJ 
aaaiatanca programa and energy 
conaervation meaaurea in a given grant 
program cycle to either achooia or 
hoapitala in that State. 

(e) No grant awarded under thia 
aection for a technical aaaiatanca 
program ahall include funding for tha 
purchaee of any aingla item of 
equipment or other personal properly 
having an acquiaition coat in exceaa of 
$500. 

(0 Applicant expenditurea for a 
Mecr'ucal aaaiatanca program 
commenced after November & 1978 for a 
building may be wholly or partially *~ 
cleeeifled in tha diacretion of tha 
Secretary aa matching non-Federal 
funda for the purpoaea of matching 
granta awarded for energy conaervation 
meaaurea. 



| 441ft) Oram A war* Per Stale 
n w n t n i rt t tt ia fapeneee 

' (a) For tha purpoee of defraying Stata 
axpeneaa In the admlnlatratlon of 
tachnical aaaiatanca programa and 
anargy conaervation meaaurea, tha 
Sacratary may make grant awarda to a 
Stata— 

(1) Immediately following approval of 
tha State Man, or for eubeequent grant 
program cyclea. Immediately following 
public notice of tha amounta allocatad to 
a Stata for tha grant program cycle, end 
upon approval of tha grant application 
for admlnietrative coata, in an amount 
not exceeding 2 parcant of that State'a 
totel allocation for a given grant 
program cycle for technical aaaiatanca 
and energy conaervation meaaurea. 
Granta for auch purpoaea mey be made 
for up to 50 percent of a State'a 
projected edminietrative expenaea, ea 
approved by the Secretary; end 

(2) Concurrently with grent awarda for 
approved applicationa for technical 
aaaiatanca or energy conaervation 
meaaurea for inatitutiona in that Stata, 
and upon approval of an application for 
admlnietrative coata, in an amount not 
exceeding the difference between the 
emount granted purauant to 
aubparegreph (1) of thia peragreph end 5 
percent of the total amount of granta 
awarded within the State for technical 
eaaiatence programa and energy 
conaervation meaaurea in the applicable 
grent program cycle Granta for auch 
purpoaea mey be made for up to 50 
percent of a State'a projected 
edminietrative expenaea, ea approved 
by the Secretary. The totel of ell granta 
for State edminietrative coata, technicaJ 
aaaiatanca programa and energy 
conaervation meeeuree in that Stete 
ahall not exceed the total emount 
allocated for that State for any grant 
program cycle 

(b) A State a edminietrative expenaea 
ahall be limited to thoae directly related 
to adminiatration of technical aaaiatance 
programa and energy conaervetion 
meaaurea including coata eaaociated 
with — 

(1) Peraonnel. whoae time la expended 
directly in aupport of auch 
adminiatration. 

(2) Suppliea. and eervicee. expended 
directly in aupport of auch 
adminiatration. 

(3) Equipment purchaaed or acquired 
aolely for. and utilized directly m 
aupport of auch adminiatration. 
Provided. That no aingle item of 
equipment or othar personal property 
coating more then $900 ahall be acquired 
without the expreaa conaent of DOE: 

(4) Printing, directly in aupport of auch 
adminiatration, end 



(6) Travel directly related to auch 
adminiatration. 

Subpart H— State Plan Development 
and Approval 

§4*1*0 Contewrta af State Weav 

Each State ahall develop e Stete Wan 
for technical aaaiatanca programa and 
energy conaervation meaaurea. including 
aolar and othar renewable raaourca 
meaaurea. The State Plan ahall be 
reviewed end approved by Stete energy 
agency. Tha State Plan ahall include — 

(a) A atatement aatting forth the 
procedurea by which the viewa of 
eligible inatitutiona or coordinating 
agenciea repreaenting auch inatitutiona. 
or both, were aolidted end conaidered 
during development of the Steta Plan. 

fb) The procedurea the Stete will 
follow to notify eligible inatitutiona end 
coordinating agenciea of the content of 
the approved Stete Plan: 

(c) The procedurea for aubmittel of 
grent applicationa to the Stata; 

(d) A deacription and eveluation of 
the reaulta of preliminary energy audita 
(deacribed in Subpart B of thia pert) 
which heve been conducted in the State 
including, but not limited to — 

(1) In the caae of a Stete which hea 
completed preliminary energy audita of 
all potentially eligible buildinga. e 
aummery of the dete gathered purauant 
to | 450.42 for all auch buildinga; 

(2) In the caae of a Stete which hea 
completed preliminary energy audita of 
a aemple of all potentially eligible 
buildinga within the State — 

(i) Reeaonably accurate eatimatea of 
the preliminary energy audit data 
required by 10 CFR 450 42 for all 
potentially eligible buildinga within the 
Stete; and 

(ii) A plan which deaenbea further 
actiona to be taken to complete 
preliminary energy audita of ell 
potentially eligible buildinga. 

(e) The procedurea to be uaed by the 
Slate for evaluating end ranking 
technical aaaiatance end energy 
conaervation meaaure grant applicationa 
purauant to | 455.71, including the 
weighta eaaigned to each criterion aet 
forth in | 455 71(b); 

(f) The procedure that the State will 
follow to inaure thet funda will be 
allocated equitably among eligible 
epplicanta within the Stete. including 
procedurea to inaure thet funda will not 
be allocated on the beaia of aize or type 
of inatitution but rather on the baaia of 
relative need taking into account auch 
factora aa coat energy conaumption and 
energy aavinga, in accordance with 

I 445.71. 
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(f) Ths proccdum that ths Slates will 
follow for identifying schools and 
hotphala experiencing severe hardahip 
* Jld «* •pportloning thi funds that art 
svsilsbis for schools and hospitals In a 
class of severs hardahip. Such policies 
snd procedures shall be In eccordanca 
with | 455.71(d); 

(h) A statement setting forth the 
extent to which, end by which methods, 
the Slete will sncoursge utilization of 
solar space heeling, cooling end electric 
systems end soler wstsr heetina 
systems; 

(0 The procedures to sssure thst ill 
Hnsndsl sssistsnce under this psrt wiU 
be expended In complience with the 
requirements of the Ststs Plan, in 
compliance with the requirements of this 
pert, snd In coordination with other 
State end Federel energy conservstion 
progrsme; 

U) Ths procedures to insure 
implementetion and continued use of 
energy conservstion maintenance end * 
opereting procedures in those buildings 
for which financial assistance is 
swsrded under this part 

(k) The procedures designed to insure 
thst finsncisl sssistance under this part 
wiU be used to supplement end not to 
•upplsnt, Ststs. locaJ or other funds; 

(!) The procedures for determining 
thst energy . u dlta performed without . 
the use of Federal funds have been 
performed in substantia] compliance 
with the requirements of 10 CFR Part 450 
for tha purposes of satisfying the 
sligibility requirements contsined in 
I 455.41(c); 

(m) Th. procedures for establishment 
of, and edherence to. milestones for 
accomplishment of tschnicaJ sssistsnce 
progrems end energy conserved on 
meesures receiving financial assistance 
under this part 

(n) The procedures for determining 
thet technical sssistsnce programs 
performed without the use of Federal 
funds hsve been performed in 
compliance with the requirements of 
I 455.42. for the purposes of satisfying 
ths eligibility requirements contsined in 
I 455.51(eX3). 

(o) The procedures for Ststs 
mensgement financial audit monitoring 
•nd svslustion of technicel sssistsnce 
programs snd snsrgy conservstion 
measures receiving finendel sssistsnce 
under this part 

(p) A description of the Ststs's 
program for establishing and insuring 
complisnce with qualification* for 
technicaJ assistance snslysts Such 
policies shsll require thst technicaJ 
sssistsnce analysts— 

(1) Have experience in energy 
conservstion and be s registered 



professional engineer licensed under the 
regulstory suthority of tha~3tete; 

(2) Be an architect -engineer teem, the 
principal members of which are licensed 
undsr ths regulstory suthority of the 
Ststs; or 

(3) Be otherwise qeslified in 
sccordsnce with such criteris ss ths 
Ststs msy prescribe in its Ststs Plan to 
insure thet individuals conducting 
technical sssistsnce progrems possess 
the sppropriete treining end experience 
in building energy systems. Such 
policies shell also require thet technicel 
sssistsnce snslysts be free from 
finendel interests which msy conflict 
with ths proper performsnce of their 
dutiss; and 

(q) Tha procedures for spportionment 
of funds smong eligible Institutions 
within the Sts'e. As s minimum, such 
polides snd procedures shsll sssure e 
seperete priority ranking pursusnt to ths 
provisions of | 456.71 for ssch building 
covered by en application approved 
pursuant to the provisions of | 455,70 
for — 

(1) Technical assistance programs for 
units of local government end public 
care institutions; 

(2) Technical sssistsnce progrsms for 
schools end hospitals; and 

(3) Erstrgy conservstion meesures, 
m-Juding solar and other reneweble 
resource meesures, for schools and 
hospitals. 
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(•) Proposed Stete Plans shsll be 
submitted to the Secretary within 120 
days of the effective dete of this subpart 
unless the Secretary, upon request and 
for good cause shown, grants an 
extension of time. 

(b) The Secretary shsll. within 60 dsys 
or receipt of e proposed Stste Plan, 
review eech Plan and, if it is found to 
conform to the requirements of this part, 
•pprove the Stete Han. If the Secretary 
does not disspprove e Stete Plan within 
ths 0O-dsy period, the Secretary will be 
deemed to hsve spproved the Stete 

PUlL 

(c) If the Secretary determines thet e 
proposed Ststs Plan f.ij. to comply with 
the requirements of this part tha 
Secretery shell return the Plan to the 
Stete with e stetement setting forth the 
reesons for disepprovel. With the 
written consent of the Secretary, the 
Stste mey submit e new or amended 
Plen et any time. 

MW^W State Plane Developed by the 
Secretary, 

(•) If • St.te PUn has not bMB 
• Pprov«d by Febni.ry 7. mi. or within 
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90 days after completion of the 
preliminary energy audita, whichever is 
later, the Secretary may develop and 
implement a State Plen on behalf of tha 
schools snd hospitsls in the State 

(b) Subsequent to ths dsvslopment of 
s Stste Plan by the Secretary, the State 
mey submit Its own Stat. Plen and tha 
Secretary shall approve or disapprove 
such plan within 80 days after receipt by 
the Secretary. If th. proposed plan 
meets ths requirements of this pert snd 
is not inconsistent with sny plan 
developed and implemented by the 
Secretary, the Secretary shall approve 
the Stete Plan which shall automatically 
replece the Plen developed by the 
Secretary k_ 

Subpart I — Allocation of" 
Appropriations Among the State*. 

§455.100 AAocetton of Funds* 

(•) The Secretary will allocate 
svsilsbis funds smong ths Ststes for ths 
purpose of swarding, grants to schools, 
hospitals, units of local government, end 
public care institutions snd coordinsting 
sgendes to Implement technical 
sisistsnce snd energy conservstion 
measures grant programs in sccordsnce 
with this part 

(b) By notice published in the Federal 
Register, ths Secretary shsll notify eech 
Stete of the total amount ellocaled for 
puta wtthm ths Stste for any grant 
program cycle. 

(c) By notice published in the Federal 
Register, ths Secretary shsll notify eech 
Stste of ths period for which funds 
sDocated for s grsnt progrsm cycle will 
be reserved for grants within the Stete. 

(d) Each State shell epportion ten 
percent of its eUocation for schools and 
hospitals in eech erant program cycle to 
provide edd'tional financiel sssistsnce 
ta excess of the 50 percent Federal there 
but not to exceed 00 percent, for 
technicel sssistsnce progrsms end 
energy conservetJon meesures for 
schools snd hospitals determined to be 
in e cisss of ssvere hsrdship. Such 
determinations shsll be mede in 
sccordsnce with | 4M.71(d}. 

MM. 101 M e ee sJow Formulae, 

(s) Financial sssistsnce for conducting 
technical assistsnce progrems for units 
of local government end public cere 
huUrution. .hsD be ellocated among the 
Stete. bv multiplying the sum svsilsbis 
by ths sllocation factor set forth in 
psrafraph (c) of this section. 

fb) Financial assistsnce for 
conducting technicel essistsnce 
progrems snd scquiring and InstsUjne 
•n«rgy conssrvstion msssures. Including 
soler end other reneweble resource 
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mtuwM, for achoola and boepitaia 
•hall ba allocated amor* the Stales by 
multipoint tha aw available by the 
allocation factor aat forth In paragraph 
(c) ol thia aactiotL 

(c) Tha allocation factor (K) thaD ba 
determined by tha formula — 



R • • ♦ 1.1 



life) 
(ire) 



♦ 1.1) 



where, datarminad by DOR— 

(1) Sf c U tha avarafa ratal] coat par 
million Btu'a of energy conaumad within 
tha region In which tha SUta la located, 
aa reflected In tha 1985, Seriee C 
projections praparad for DOCs Enargy 
Information Adminlatratlon 
Administrator* Annual Report 1977; 

(2) Nfc la $271.96, tha aummation of 
tha Sfc numaratora for all Stataa; 

(3) n la tha total n urn bar of aligibla 
Stataa; 

(4) SP la tha population of tha Stata, aa 
datarminad from 1979 canaua aatimates, 
'•Currant Population R a porta", Series P- 
25, n vim bar 903; 

(5) SC la tha aum of tha Stataa ha a ting 
and cooling dagraa day* aa datarminad 
from National Ocaanic and Atmoapharic 
AdmlniatratJoo data for tha thirty yaar 
period 1941 through 1970c 

(8) NPC la 1.277,259.000, tha 
aummation of tha (SP) (SC) numaratora 
for all Stataa. 

4d) Excapt for tha Diatrict of 
Columbia. Puerto Rico, Guam, American 
Sa moa and tha Virgin Island*, no 
allocation available to any Stata may ba 
laaa than 0.5 percent of all amount* 
allocated in any grant program cycle. No 
State will be allocated more than 10 
percent of tha fund* allocated in any 
grant program cycle. 

I4S5.10? ftaaaocafton of Funda 

(a) If a State Plan haa not been 
approved and implamentad by a State 
by the cloae of the period for which 
allocated fund* are available aa aet 
forth in the notice iaaued by tha 
Secretary pursuant to \ 455 100(d), funda 
allocated to that Stata for technical 
asaiatance and energy conservation 
meaauraa will be reallocated among at] 
Stataa for the next grant program cycle, 
if available. 

fb) If a State Plan haa not been 
approved by February 7. 1961, or within 
ninety daya after completion of the 
preliminary energy audita, whichever ia 
later, the Secretary may develop and 
implement a State PUn on behalf of the 
achoola and hospital* within the Stata. If 



the Secretary does not develop a State 
PUn lor a State, the funda reserved lor 
that grant program cycle for achoola and 
hoanitak in that State will ba 
reallocated for tha next grant program 
cycle among all Stataa for achoola and 
boepitaia. 

fc) If a State does not forward a 
sufficient number of grant application* 
to award all the funda allocated for tha 
Stata In any grant program cycle, tha 
Secretary shall reallocate tha funda 
which remain available among all Stataa 
for tha next grant program cycle. 

(d) If a State does not forward a 
sufficient number of grant applications 
under the severs hardship provisions aet 
forth In | 455.71(d) to award 10 Dercent 
of all of the funda allocated to the State 
for achoola and hospitals In that grant 
program cycle, the Secretary shall 
reallocate the remaining hardship funda 
among all States for tha next grant 
program cycle, 
pa Dm. n-iMn pm wwi as* w| 
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SPECIAL NOTES TO THE AUDITOR 
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lease make the following corrections to this manual. 

1. Page 65 , PEA-6: 

Change item 3.0 under "Energy Saving Potential Tabulation" from a 
Weighting Factor (WF) of 9.2 to 9.0. 

2. Page 75, EA-2: 

a. Delete the hand printed note "All Figures Below Are Best Estimates" 
in section 1.0, middle of the form. This section should only be 
be completed for metered buildings. Please add "only for metered 
buildings" to the instructions for (2) through (ff) on page 69 
and on blank form page 140 after 1. 0. 



b. The numbers in columns (aa) , (bb) and (dd) relating to BTU cog- 
sumption are x 10 (x 1,000,000). It is optional to use x 10 
or the complete number on the audit forms as long as the method 
used is consistant. 

c. Note that all values for energy consumption under "Central Plant 
Thermal (dd)", Steam-Hot Water column should be entered in BTU. 

3. Page 76, EA-3: 

a. Add checks ( w") to items under "System Changes" corresponding to 
items on EA-2 page 75 under 2.0 (gg) , M & O Procedures. 

b. Circle numbers under "Values" as follows: Variable Ventilation 
1.0, Unoccupied Reset or Shut Down of System 2.0, Shut down 
Non-Critical Exhaust Systems 1.0, Reduce Illumination Levels 3.0, 
Maximize Use Of Daylight 1.0, Install High Efficiency Lamps 1.0, 
Reduction of Water Consumption 0.5, Increase Chilled Water Temper- 
ature 1.0, Adjustment of Air/Fuel Ratio 0.5, Combustion Monoritmg 
and Control 0.5, Steam Trap Maintenance 1.5, Pipe Insulation 
Repair 1.0. 




TEXAS ENERGY AUDITOR SUPPLEMENT 



SUPPLEMENTAL WEATHER DATA 



The following weather data is to assist you in completing Energy Audit 
Form EA-2, Pages 75 (exanple) and 140 (blank) in your manual. It will 
preclude the necessity of obtaining weather data from the local weather 
station or obtaining from some other source data required for Items 4.1. 
4.2, 4.3(B), and 1.0 (Z) . Use the nearest city to the audit location. 

Fiscal year 1.0 (Z) monthly and total degree day history (for metered 
buildings only) : 



ABILENE, TEXAS 

Heating Degree Days 
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Heating Degree Days 
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NOTE: See Page 210 for Items 4.1, 4.2 and 4.3(B) . 
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AUSTIN , TEXAS 

Heating Degree Days 



BROWNSVILLE , TEXAS 

Heating Degree Days 
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Oil 


1944-41 










11 


111 


11T 


114 


HO 


• 






4TI 


19*1-44 










1 


T* 


III 


11* 


49 








T10 


1*44-4T 










*l 


HI 


111 


111 


It 








4 50 


1947-41 










1 


m 


I4| 


HI 


H* 








T9T 


1*41-49 










Tl 


** 


1*1 


41 


U* 








4 24 


14*1-79 










91 


•9 


114 


Tl 


*4 








ITO 


1970-Tl 










0* 


44 


1 10 


T* 


'* 








111 


19T1-T1 










10 


OT 


111 


*l 


U 








M I 


1*71-71 










144 


11T 


ll* 


1*4 


* 








*1 1 


19TI-T* 










14 


114 


190 


101 


*4 








«oi 


19T4-TI 










TT 


1*4 


1 TT 


94 


•I 








111 


19T1-T4 










T4 


I *A 


111 


T4 


11 








1 TO 


11T4-TT 










ITT 


114 


11* 


111 


*■ 








4*1 


1»TT-T* 










1 1 


101 














Cooling Degree Days 


















Y**c 




Fob 


[M*r 


| Apr |M4ypuno 


Jul, 


Au|[S*pt 




N., 




ToUl 


1909 


Ill 


n 


Tl 


in 


41T 


l'0 


4*1 


41* 


HI 


1*0 


114 




*0T1 


19T* 




41 


110* 


114 


144 


111 


l*T 


1*1 


i«o 


ilo 


11* 


101 


11*4 


19T1 


111 


1*1 


144 


1*4 


41* 


1*1 


IT* 


• 4* 


*»* 


ITI 


III 


141 


*I00 


1»TI 


1*1 


*1 


1*4 


III 


l*t 


4T| 


111 


141 


11T 


1*1 


*l 




III* 


1*TI 




11 


1 TO 


1*1 


404 


4*0 


1*1 


II* 


10* 


141 


Ml 




1710 


1*7* 




Tl 


1*9 


II* 


110 


*tl 


114 


♦I* 


410 


ITI 


no 




■ OT 1 


1*71 




40 


111 


141 


114 


114 


1*1 


1*4 


*00 


111 


1T4 




1117 


1*T4 




»T 


114 


1*1 


1*1 


IOT 


11 1 


1*7 


104 


1*0 


1* 




111* 


1*TT 




44 


1*4 


ITI 


*T4 


III 


411 


*H 


III 


11* 


ITT 




«OII 



1 



CORPUS CHRISTI, TEXAS 

Heating Degree Days 



$4#*o«] July | Aug |S«pt 


[ Oct 




0*< 


J** 


| Fob 


M*r 


] A|K 


[M4ybu»WTot4l 


l*lT-10 






0 


ii 


1*1 


1 IT 


l«T 


in 


l f* 


? 






1*71 


1*10-1* 






0 


10 


*l 


1*1 


III 


ip 


l •! 


1* 






1 1 94 


1*19-40 






0 


* 


III 


|90 


1*4 


ii* 


1*9 


14 






Ull 


1*40-41 






9 


11 


70 


1*4 


*49 


10* 


M 


II 






1001 


1**1-41 






• 


* 


1 1 1 


1 10 


*** 


11 


1*1 


10 






9*« 


1441 -01 






0 


4 


• 1 


1 7* 


*** 


ITI 


U 


0 






HI* 


1401-04 






» 


0 


4* 


»** 


14| 


II* 


• t 


T 






ll»* 


1 9*4-01 






» 


ll 


T* 


ll* 


11* 


III 


Hi 


* 






1»T* 


1**1-00 






9 


II 


14 


111 


*I0 


100 




11 






1041 


1*44-47 






a 


1 


4* 


147 


M4 


III 


»* 


I 






*4I 


1*4 7-40 






a 


IT 


41 


1*4 


ITl 


141 


i*t 


* 






1111 


1440-4* 






* 


1 


1 44 


11* 


117 


1*4 


H4 


0 






*TI 


1*49- 70 






0 


10 


140 


HI 


»»l 


14* 


1»4 


I* 






111* 


1*tO-?i 






1 


11 


111 


•l 


1 Tt 


111 


04 


14 
1 






44 T 


107J-TI 






0 


0 


1 1 


1 11 


Hi 


14* 


12 






1*1 


l*?I- Tl 






0 


1 


1M 


I4| 


•I 1 


HI 


n 


* * 






1111 


1*11- T » 






0 


* 


10 


104 


1»« 


111 


i* 


1 1 






TOO 


1 97» - 






0 


* 


1 IT 


1*0 


II T 


147 


77 


10 






041 


1*70- T» 






a 




»0T 


1*7 


Hi 


44 


»* 


1 






T71 


1*74-77 






0 


1* 


111 


It I 


*H 


1*1 


♦1 


4 






11* 1 


1977- TO 






a 


*' 


14 


140 













Cooling Degree Days 

Y**r ]^~4>V[1**[|^ 



l*TO 
1*"M 

19TI 

t*T| 
1*7* 
1971 



•I 


1* 


11 


100 


111 


Hi 


*7T 


01* 


*»4 


100 


lal 


*• 


1174 


10 


• 


»7 


IOT 


ll* 


**4 


III 


•»* 


*•! 


211 


•* 


144 


1197 


•• 


T* 


111 


107 


Ml 


• *l 


411 


• 14 


*•« 


14 7 


111 


1 1* 


HOI 


•1 


4 1 


117 


140 


100 


120 


1** 


1** 


1*1 


141 


«« 


10 


1001 


11 


1 * 


l»* 


17* 


1*1 


*■« 


414 


• *0 


111 


111 


1*1 


*■ 


11*1 


H 


40 


1*1 


IT4 


»*• 


*I4 


II 7 


41' 


*I0 


21* 


»T 


II 


1**7 


7* 


11 


11* 


11* 


• 90 


117 


441 


ITI 


*n 


100 


1*1 


11 


17»T 


II 


• 4 


170 


141 


1** 


101 


110 


• •> 


*** 


114 


II 


1 


Ml* 


* 


11 


1»* 


104 


»11 


1*1 


010 


»77 


411 


1*1 


1 14 


71 


1771 



DALLAS /FORT WORTH, TEXAS 

Heating Degree Days 



*44*on[july| Aug|S«pt| Oct |Nov|CM< | J*n| F*b| Mor| Ap/ | May [iunoj Tot4l 



19IT-II 






0 


144 


*oi 


*10 


41 1 


1*1 


4*4 


ll* 


* 




110* 


1*11-1* 






0 


• 1 


1*T 


*l* 


4** 


*ll 


H* 


1*1 


« 




llll 


Hl*-»o 






0 


41 


*T0 


«l* 


**l 


•19 


4*4 


1* 


II 




nil 


1**4-4 1 






9 


*1 


III 


41* 


T*0 


40* 


|4* 


111 


9 




2*1T 


1941-41 






4 


10 


10 I 


i*o 


T*l 


HI 


1*1 


IOT 


1 




!!•« 


1941-41 






9 


44 


100 


1*1 


• 1* 


HT 


101 


1* 


11 




1*1* 


1941-4* 






4 


* 


HT 


T*0 


*l I 


**• 


I** 


« 1 


1 




l*i/l 


1*44-41 






4 


• 1 


1*4 


l>0 


110 


110 


Hi 


I* 


0 




114* 


1941-44 






1 


40 


101 


ITO 


T40 


1*1 


H4 


• * 


14 




IIJT 


1*44-4T 






» 


T* 


Hi 


*1T 


11* 


101 


i*« 


11 


11 




l0<7 


l*»T-4* 






19 


•C 


101 


1*0 


4ll 


1** 




100 


1 




in* 


|9*«-4* 






4 


«T 


1*0 


1*0 


**1 


•19 


«*« 


** 


4 




1170 


1*4*- 70 






a 


11* 


>o* 


**l 


714 


*H 


404 


*• 


11 




IMI 


l*TO-Tl 






7 


101 


11* 


14* 


1*4 


**0 


107 


*T 


1* 




III* 


19T1- Tl 






12 


T 


ITO 


II* 


*1 1 


!*• 


1 »1 


1* 


1 




1*41 


1*71-71 






1 


44 


*«» 


44 4 


4*4 


»T1 


HI 


III 


12 




1701 


1*71. T* 






1 


1* 


HI 


104 


414 


III 


Hi 


TO 


1 




1M0 


l*T*.7l 






14 


14 


1*4 


1*4 


*I4 


101 


Hi 


1 1 1 


0 




11*1 


1*71- TO 






4 


II 


1*4 


100 


414 


in 


Hi 


*• 


10 




1*14 


1 *T*-TT 






0 


11* 


* 1* 


41* 


•ll 


»u 


l»l 


17 


0 




2*27 


l»7T-7l 






a 


11 


2 17 


114 














Cooling Degre 


e D 


ays 


















Y**r 




F*b 


M*r 


Apr 


M4y[iun« 




AugjSopt 


Oc, 


Nov 


D.c 


Total 


!»*• 






I 


47 


ll* 


kll 


711 


401 


1^1 


1 11 


H 




11*4 


1*70 






7 


1 01 


21* 


*ll 


1*1 


411 


4 0* 


1 1 1 


12 


21 


11*1 


1971 






11 


Tl 


1*1 


1*4 


404 


*I4 


Hi 


1 7 1 


14 




1**1 


19T1 




l* 


17 


1** 


149 


**l 


14* 


*H 


4lO 


111 


* 




lal* 


1*T1 






* 


I* 


110 


til 


1*1 


11* 


1*1 


1»* 


11 




2*01 


1*7* 






1 1 1 


I 01 


1*1 


41 » 


*40 


■*l 


Hi 


111 


10 




2 1 TO 


1971 






11 


107 


lit 


**1 


1*0 


*|0 


Hi 


l»* 


19 




140* 


1»74 




ii 


1* 


II 


11* 


421 


117 


4*1 


ll* 


7| 


• 




1211 


1»77 






T 


*t 


1*1 


M 1 


0*1 


010 


|0) 


111 


4 




1017 



oj 



ERIC 



3?^ 



206 



I 



DEL RIO, TEXAS 

Heating Degree Days 



1*444*1 


[»hr|A«t|S*)o>t 


[Oct 




Doc 


J- 


If* 


*~ 


l*» 


■M7 


)*J*M 


T«UI 


IflT-S* 








i 


Hi 


u* 


• M 


Mt 


114 


17 






1MI 


lto«-st 








it 


it) 


Ml 




It* 


lU 


tt 






Ult 


I •*•-*• 








*4 


1H 


*M 


419 


S7S 


1S> 


It 






17M 


1 **•-*! 








»• 


M* 


>17 


SM 


tot 


*T 


ss 






1*11 


IHl-ll 








17 


lIT 


*H 














l4tl 


14*2 -•) 








• 


1*4 


M7 


SS* 


HI 


Tl 


11 






1S*T 


1 4*1-4* 








t 


111 


>** 


444 


**■ 


•1 


IS 






l*tT 


l***-4l 








11 


111 


• 17 


Bit 


MT 


1*0 


4 






ists 


l**S-44 








I* 


*1 


1*1 


SS* 


•at 


lit 








14 It 


1**4-47 








I* 


41 


*M 


417 


itt 


•4 


t 






I SIS 


I** 7- ft* 








»4 


119 


*TS 


**ft 


♦ it 


1*4 


tt 






!•»• 


lt*t-4t 








• 


IIS 


*1* 


Sl4 


I4t 


1** 


1 






UTS 


1**1-74 








tl 


171 


SM 


SSI 


177 


1*1 


44 






17tl 


l**t-|i 






i* 




11) 


114 


l7f 


»• 


lt7 








I Itt 


1*71-71 








• 


us 


1*1 


IM 


sit 


M 


*t 






HIT 


l*Tt-TS 








11 


i»i 


*1* 


SSI 


Stl 


■1 


71 






l74t 


1*71-7* 








I 


•i 


Mj 


Ml 


111 


»* 


11 






lit* 


1474-71 








• 


in 


*»l 


171 


17* 


U4 


11 






14S4 


ItTS-TI 










1M 


Ml 


4 It 


11> 


T* 


S 






1111 


IITI-TT 








117 




*•! 


Mt 


Itt 


HI 


IS 






Itl* 


llTT-7l 








• 


lift 


194 
















Cooling Degree Days 
















YlOf 




Fob 


Mar 


*** 


M«y[iim«|jw)y| AuK|S*pt 


H 


Nov 


04Ci 


T4UI 


m* 




li 


si 




iw 


SO* 


711 


4*0 


«•» 


ITS 


44 




llll 


l«TO 




• 


if 


10* 


IN 


4«« 


4*1 


•1 1 


44» 


111 


11 




1*41 


t*Tl 




i« 


n* 


IM 


*ll 


**I 


SI* 




*1> 


101 


4S 




its* 


1*T1 




IT 


i«i 


11* 


■IS 


111 


so* 


*0» 


*T| 


1*1 


II 




Jl** 


1*T1 




0 




170 


*10 


*M 


ISO 


St* 


4*S 


10 T 


tt 




Itll 


l*T4 




It 


170 


11T 


*t* 


Ml 


• M 


St 4 


1't 


ITT 


11 




tltt 


1*71 


11 


1 


• 1 


10 1 


U) 


lift 


Mo 


Stl 


l*S 


101 


71 


11 


1*1 T 


l*7t 




T* 


1U 


1*1 


111 


lift 


*10 


111 


kit 


T| 


S 




ISt* 


ItTT 




T 


41 


Ill 


II* 


14 | 


t*« 


TS> 


tio 


11* 


I* 




III* 



EL PASO, TEXAS 

Heating Degree Days 



S«MOf\ 


J*.ry|A«,|Upt 


1 Oct 


|S*W 


Doc 
vox 


JO* 


Fab 


M4T 


j Apr | May bwfM 


To 


IMT-S* 






4 


1|7 


*7* 


STO 


• TT 


174 


411 


lit 




1 


1TOS 


Il4l-St 






14 


lit 


Ul 


S40 


SIS 


*l* 


sss 


It 




t 


1*0* 


I* )*-40 






• 


SI 


*st 


JT1 


•tl 


IS* 


lU 


St 




t 


111* 


14*4- tl 






• 


M 


SIT 


too 


T»S 


*7S 


1*4 


tT 




t 


1011 


I4*.l -*2 






• 


•1 


*U 


SM 


7S4 


Sll 


**» 


St 




t 


171* 


1 »*!-•» 






4 


tt 


SIS 


400 


711 


«!• 


1»4 


41 




t 


1S1T 


1**1-4* 






4 


17 


Ml 


tts 


74t 


401 


SS* 


t* 




t 


1001 


1***-*S 






4 


7t 


Mi 


4*1 


Sll 


M« 


1*71 


S4 




1 


tits 


1**1-4* 






4 


lt7 


1*0 


Stl 


T4* 


• 11 


1*4 


s* 




0 


ItSl 


ltft*-*T 






1 


11* 


Mt 


tts 


71t 


*|t 


PI 


'1 




t 


llTl 


l**T-4* 






1 


It* 


>S1 


71* 


*tl 


*lS 


S77 


lit 




t 


17*1 


Itftl-tt 






• 


tl 


tl* 


711 


SOS 


*** 


*T7 


4S 




t 


171* 


lt*0-7O 






• 


•1 


>71 


It* 


SM 


Mt 


1M 


t* 




t 


1114 


1*74-Tl 






tt 


It* 


Stl 


lit 


•IS 


*ST 


1>4 


1 It 




t 


11 Tt 


l*Tl-Tl 






SI 


HI 


Ml 


tl* 


*07 


M* 


iio 


St 




t 


1*44 


lt7I-Tl 






> 


• 7 


*tt 


Stl 


• 70 


4*t 


1*4 


11* 




t 


1044 


itTl-T* 






7 


to 


>M 


Stl 


*M 


sst 


1 T* 


7* 




t 


1411 


ltT4-TS 






41 


lt7 


**l 


71t 


• 71 


4*1 


SM 


11* 




t 


1*41 


ItTS-T* 






It 


44 


It* 


*4t 


4*4 


ssi 


17* 


tl 




0 


1*4 T 


irro-T7 






T 


114 


Ml 


740 


•IS 


401 


4 4* 


lit 




t 


US* 


1I7T-TI 






• 


M 


sn 


4?1 

















Cooling Degree Days 



Yoar 


[ Jan 


Ftb 


[Mar 


| Apr 


[Maypuflt[July[ Au(|S^rt|Oct | Nov 


DM 


Totol 


itto 






i 


Tl 


ISO 


SOi 


*1T 


**T 


|7| 


111 




0 


1414 


ItTO 






i 


ST 


its 


4*0 


sst 


Sl4 


Hi 


1* 




0 


lltl 


l*Tl 






«s 


49 


US 


4tl 


141 


S7S 


1»* 


*l 




1 


10T1 


ltTl 






IS 


TO 


ist 


404 


s*s 


401 


1*7 


11* 




t 


IMS 


ltTl 






0 


7 


I SI 


SSS 


«st 


44* 


1*« 


44 




0 


Itll 


1*74 






10 


04 


sst 


s*t 


*s* 


IT* 


Itl 


14 




0 


2011 


ItTS 






t 


1* 


I TO 


•tl 


4*4 


101 


1*1 


41 




0 


ItSO 


l«Tt 






4 


Tl 


I TO 


**l 


ftlt 


414 


IT* 


It 




0 


1TI9 


14TT 






0 


s« 


Itt 


SOO 


140 


SSI 


It* 


41 




0 


1140 



e 

ERIC 



GALVESTON, TEXAS 

Heating Degree Days 



$00*0*1 


j4ily[Au t [S*pt 


[Oc, 


:»-. 


Doc 


J« 


F.> 


Mar 


\* 


MayUur.4 


Total 


1*17-11 






01 


*0 


i*s 


1T| 


4*1 


IT* 


Ho 


IS 






i itl 


1 Mi- 10 






4 


II 


101 


II* 


* It 


14 1 


11* 


41 






in* 


1*1*-*Q 






* 


10 


111 


1*0 


It* 


*o*> 


1*4 


1 1 






ISTl 


1*40-*1 






* 


1* 


7* 


■ •• 


*•* 


HI 


Si 


II 






11*1 


1*41*1 






t 


T 


!*• 


HI 


441 


tT 


1M 


14 






llll 


1*41-41 






* 


* 


to 


111 


*«* 


Itt 


T| 


1 






IM» 


1**1-44 






* 


ft 


to 


4 tO 


1*1 


It* 


ii4 


1 1 






not 


!••*- tl 






4 


S 


Itl 


1*1 


11* 


IT* 


1*4 


1 






1101 


1*41-4* 






4 


s 


11 


in 


**T 


S|0 


lit 


4 






Itll 


lM*-tT 






4 


1* 


tl 


!«• 


114 


MT 


• l 


0 






10*1 


1*47 -4t 






II 


11 


74 


14| 


Itl 


*l* 


Hi 


• 






1 1*1 


lt*t-*« 






0 


* 


1*1 


1*1 


1*4 


lit 


1*1 


0 






11*1 


14*1.70 






• 


« 


UT 


lt« 


4«0 


144 


itl 


11 






11T1 


1*74-71 








11 


Ul 


1M 


110 


1H 


1*1 


It 






• •• 


l*7l.Tl 






• 


f> 


•1 


Hi 


11* 


1H 


U 


1 






4*1 


1*71-71 






4 


1 1 


HI 


lt« 


*!* 


SI* 


>• 


TS 






1401 


1*71-7* 






4 


1 


11 


14« 


HI 


Ml 


*i 


IB 






TT4 


1*T4-T1 






• 


1 


Hi 


1)4 


100 


101 


lM 


It 






tl* 


1471-74 






• 


* 


lit 


S0« 


II) 


11* 


*1 


• 






10*4 


It Tt- > T 






• 


44 


111 


IT| 


I4| 


17* 


IB] 


1 






1T14 


1 t TT- Tt 






• 


t 


tl 


11* 
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HOUSTON , TEXAS 
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9 


10. 


9 


10. 


0 


9 


6 


10 


0 


11 


.0 


11 


. 3 


Wichita Falls 


2,904 


2,611 


11. 


3 


11 


9 


13. 


4 


13. 


3 


12 


.0 


12. 


1 


10. 


9 


10. 


3 


10 


4 


10 


5 


11 


. 5 


11 


.2 



PAYBACK CALCULATION 



The Simple Payback calculation and ranking is an accurate way to compare 
energy conservations options but is only intended for compaiison. Actual dollar 
savings to implement a conservation option must include energy price escalation 
on a life-cycle basis. 

Life-cycle savings is the dollar savings accrued by an energy saving option 
over its life. 

Suppose an energy saving option with a 7-year life-cycle saved §100 a year 
in energy costs at current prices. If energy did not increase in cost, then 
the energy option would have saved $700 over its 7-year life. However, prices 
of energy are escalation at approximately 20Z per year. As a result, an option 
which saves $100 this year will save much more in the following years. The 
following chart is used to find the appropriate escalation factor at selected 
escalation rates. 



ENERGY PRICE ESCALATION* 



Energy Cost 
Escalation Rate 


ESC 


A L A T I 


ON FACTO 


R 


5.00 yrs. 


7.00 yrs. 


10.00 yrs. 


15.00 yrs. 


10Z 


6.72 


10. 44 


17.53 


34.95 


15Z 


7.75 


12.73 


23.34 


54.72 


20Z 


8.93 


15.50 


31 . 15 


86.44 



* Adapted from Fritz Dressier, Practical Energy Management in Health 
Care Institutions , 199, p. 7 



For example, the escalation factor for an option with a 7 year life expec- 
tancy and at a 201 escalation rate would be 15.50 . To determine the life-cycle 
savings, multiply the escalation factor times the first year savings. If an 
item saves $100 the first year and has a 7 year life expectancy, then: 

$100 x 15.50 - $1,550 saved over the life of the item. 



